





Vol. LXVII, No.8.) ~ 


“AND RAILROAD JOURNAL. 











AMERICAN 
ENGINEER 


RAILROAL D J QURNAL. 


_ Ss 
———S 


Formerly the RAILROAD AND ENGINEERING JOURNAL. 


(ESTABLISHED IN 1832.) 
_THE OLDEST RAILROAD PAPER IN THE WORLD. 


The American Railroad oy Sounded in 1882, was consolidated with 

kam Nostrand’s sina aoc fagazine, 1887, formi: ng the Railroad and 

Engineering Jou pope Of which was changed the American En- 
gineer and allroad Journal, January, 1893. 

















PUBLISHED MONTHLY AT No. 47 CepAR STREET, New YorkE, 


M. N. FORNEY, = >. : : Editor and Proprietor. 
FRANK J. FRENCH, ° : - Business Manager. 


Entered at the Post Office at New York City as Second-Clase Mail Matter. 
SUBSCRIPTION RATES. 











Subscription, per annum, pouinae propel aceeccccccees $3 00 
Subscription, per annum, Foreign Countries........... 3 50 
Single Coples............ccccccccccccccccccccccccccccsscscesess 25 


Remittances should be made b ress Money-Order, Draft, P. 
Money-Order or Registered Letter, iba . . * 








NEW YORK, AUGUST, 1893. 





EDITORIAL NOTES. 





Ir is not often that the engineering world is called upon 
to witness the completion of a work nearly 2,500 years after 
it was first projected ; but such is the case with the canal 
through the Isthmus of Corinth. Projected 600 years be- 
fore Christ, agitated again 300 years later, actually begun 
by the Emperor Nero, it is completed in 1893. 





In another column we give a brief report of the tests of 
shells and armor plate recently supplied to the Navy De- 
partment. It must be exceedingly satisfactory to all con- 
cerned that there was no trouble over the acceptance of the 
plates or shells, although the manufacturers of the former 
failed to earn the premium offered in case their product re- 
sisted penetration of the shells. 





Amone the notable scientific events of the past month is 
the departure of the second Peary expedition for the north 
of Greenland. The Falcon is probably the best-equipped 
vessel that has ever set out for the Arctic waters, and we 
have probably heard the last of her until October or Novem- 
ber, when it is expected that she will report, having left 
Lieutenant Peary and his party at their winter quarters, 
Then there will be nothing more for two years, 





Tur Government is after something marvelous in the 
way of a torpedo boat, but whether it will get it or no re- 
mains to be seen. It wants in a general way a boat that 
can dive under the protecting nets surrounding a vessel, ex- 
plode a torpedo beneath her, and get away uninjured, For 
this simple little affair that any expert Kanaka swimmer could 
do on a small scale, Congress has authorized the payment 
of $200,000. Eight bids have been received, but only five 
submit definite plans. Nothing has been decided, and it is 
not probable that a contract will be awarded for some time. 





THERE seems to be a constant complaint on the part of 
English manufacturers that the freight rates of the English 
railroads are abnormally high, while there is as constant a 
laudation, on the part of the railroad world, of the prompt- 
ness with which freight is transported and delivered. The 
millennium would appear to be in sight if low rates and 
prompt delivery could be brought together. Occasionally 
by a special effort it is done in this country, but it almost 
always demands a special preparation and a special super- 
vision. The question naturally arises, Cannot all the traffic 
be handled in this way, or is it too variable to admit of the 
constant maintenance of the force that would be required ? 





Just after going to press with our last issue, the terrible 
disaster of the collision of the Camperdown and the Victoria 
took place, resulting in the sinking of the latter and the 
loss of several hundred lives. At first contradictory reports 
were circulated, and the responsibility for the collision was 
shifted from one officer to another ; but the official reports 
to the Admiralty, as well as the court-martial inquiry that 
has been instituted, seem thus far to fix all responsibility 
upon the shoulders of Admiral Tryon, who gave the order 
for a manceuvre and then adhered to it, after his attention 
had been called to the fact that the distance which he had 
allowed between vessels was insufficient to perform the evo- 
lution. 





TuHE old scheme—not so old as the Cerinth Canal, how- 
ever—of uniting the railway systems of North and South 
America is again on the tapis. It is reported that a feasi- 
ble route has been surveyed from the southern boundary of 
Mexico to the northern frontier of Bolivia. While there can 
be no manner of doubt of the possibility of finding a suit- 
able route from an engineering standpoint, it is a horse of 
another color when we look at it from the position of the 
jnvestor who wishes to.‘‘ touch’’ his dividends, It is well 
known that the country through which the route must lie 
is poor and subject to daily revolution, as it were, and it 
has furthermore been declared by engineers who have been 
over the route that the country is unable and will be unable 
for many years to supply freights or passengers in paying 
quantities. While we do not wish to be pessimistic, we 
still have a vivid recollection of a certain Rapid. Transit 
Commission whose engineers evolved a perfectly practical 
scheme of underground railways, but which somehow could 
not be shown to offer a paying investment, and which no 
one would touch. 





> 
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WORK OF THE MASTER MECHANICS’ ASSO- 
CIATION. 





In our last issue we gave a short résumé of the work ac- 
eomplished by the Master Car Builders’ Association, and it 
was due'to a lack of space that the Convention of Master 
Mechanics received but a passing notice. The Convention 
opened on Monday, June 19, and was held in the same room 
as that of the Master Cur Builders. This second convention 
works under the disadvantage of coming closely upon the 
heels of a previous week’s work and amusement on the part 
of many of its members, who are tired with the one and 
satiated with the other ; and this year the disadvantage was 
especially marked, owing to the disagreeable quarters in 
which the meetings were held. The room was directly 
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under a sloping roof, with no protection in the shape of air 
space, and but very inadequate means of ventilation. The 
result of this, when combined with the rays of the summer 
sun, was the production of a temperature and an atmos- 
phere that was trying in the extreme, and which accounts 
for the half-hearted interest in most of the discussions that 
was manifest. 

(j The entertainments by the supply men were simply a con- 
tinuation of what had gone before ; there was a grand ball 
in honor of the American Railway Master Mechanics’ Asso- 
ciation, in which perhaps a dozen members joined, and 
where male partners were scarce despite the several hun- 
dred men about the hotels. There were the boating parties 
on the lake, the fireworks, the music, and an excursion to 
Dunkirk, all enjoyable, but all like what had gone before, 

The convention opened with the customary prayer, fol- 
lowed by the president’s address. Mr. Hickey dealt ina 
general way with the labor problem and the construction of 
locomotives. Referring to the expense of locomotive per- 
formance, he said: ‘‘A majority of the largest roads 
throughout the country show an operating expense of from 
22 to 25 cents per locomotive mile run, about 50 per cent. 
of this amount chargeable to fuel consumed in generating 
power.’’ Referring to the locomotive returns for the month 
of March, 1893, as published in the July issue of the AMERI- 
CAN ENGINEER, we find 31 roads there reported. Of these 
31 only eight show an expense of as much as 22 cents per 
mile run, or, in other words, 25 per cent. pay the lowest 
amount given by Mr. Hickey, and of these eight, four pay 
more than $3 per ton for coal. Some of the roads even drop 
below 15 cents per mile. We desire to call attention to 
this, because, while there is no doubt but that the locomo- 
tive does exhaust an immense amount of heat energy into 
the atmosphere, as Mr. Hickey says, we believe he has over- 
estimated the expense, but agree that the various modifica- 
tions in the valve motion of simple engines made for the 
purpose of reducing the loss have given but little prom- 
ise of ultimate success. The address then went on to deal 
with the changes that were suggested to the speaker in loco- 
motive construction. 

The committee appointed to confer with that of the 
American Society of Mehanical Engineers on a Standard 
Method of Conducting Locomotive Tests made its report. 
There is nothing new and no innovation embodied in it. 
Those of our readers who are familiar with the methods 
adopted on the Baltimore & Ohio Railroad and the Chicago, 
Milwaukee & St. Paul know exactly what this report rec- 
ommends. There are the same fuel and water measure- 
ments, and the use of the indicator, calorimeter and dynamo- 
meter car. The report is valuable chiefly as‘a record and 
basis of action as recommended by two great mechanical 
associations, and, as such, is to be referred to and consult- 
ed, though it adds nothing to the information of men who 
have followed the work already done, as reported from time 
to time in the columns of the technical press. 

The report on Compound Locomotives simply gave the 
result of a year’s experience on several roads. That the 
number of compound locomotives has increased is shown by 
the fact that 308 new engines were added to the equipment 
of the country within the year ; but the reports of their per- 
formances are so varying that many members feel that they 
know less about that particular type of engine than they did 
before the first one was built. One member stated that 
the cost of maintenance is no more than for an ordinary 
engine, while another announced ‘“‘ an increase of repairs 








of 50 per cent.’ The New York, Lake Erie & Western 
report a saving of 8 per cent. of coal per car mile and ‘ 
15.1 per cent. engine mile; the Chicago & North-western 
put the latter at 7.7 per cent., while the Cincinnati, New 
Orleans & Texas Pacific put the two figures at 45.5 per 
cent. and 33.7 per cent. respectively ; the Cleveland, Akron 
& Columbus, at 15 per cent. and 32 per cent., and the 
Brooklyn Elevated evens up both at 24 per cent. Now, 
what is the jury of prospective buyers to do? How can 
they bring in a verdict? Really there seems no way out 
but to use the Scotch formula of ‘‘ Not proven,’’ and de- 
cline to say what is not proven. Frankly, we cannot pre- 
sume to decide from such a jumbled mass of figures, 
Why should car mile saving be greater than the locomotive 
saving on one road and less onanother? The mystery about 
this, as in all other things, lies simply in the fact that we 
do not know all the facts. When they are known, then, 
perhaps, the relative merits of the compound and simple 
engine will be settled. At the present writing it would 
seem that the compound will save some coal—just how much 
is an unknown quantity, and it is also unknown whether 
this saving is or is not counterbalanced by the extra ex- 
pense of repairs and interest on first cost. 

The chief work of the Committee on Wheel Centers and 
Tires is embodied in the recommendation to add centres of 
70, 74, 78, 82, 86 and 90 in. in diameter to the standard cen- 
ters already adopted by the Association. 

The recommendations of the Committee on Boiler At- 
tachments might be embraced in the general statement that 
they favored the use of flanged rather than screw fasten- 
ings ; that they preferred to have check valves inside the 
boiler and not outside ; that all cocks should be placed in 
locations where they are least likely to be injured or knocked 
off, and that the tendency to make attachments too light 
should be most especially guarded against. The committee 
announced themselves as of the opinion that water glasses 
were not a necessity, and the discussion of their report cen- 
tered about this one heading. The convention apparently 
agreed with them, for it passed a resolution to the effect 
‘¢ That while the Master Mechanics’ Association regards the 
water glass as a convenience and an additional precaution 
against low water, we do not regard it as an absolute neces- 
sity to the safe running of locomotives.’ 

On Attachments between Engine and Tender the commit- 


tee took a decided stand in favor of great strength, and 


particularly commended the Duluth, South Shore & Atlantic 
Railway practice, where the safety chains are held to the 
tender beam by double-ended staple bolts of 1}-in. round 
iron, the loose ends being coupled to the under side of the 
engine draw casting by two pairs of pendent lugs cast on, 
through which (and through last link of chain) passes a 1}-in. 
horizontal cottered bolt. The danger to the men on the foot- 
plate from the tender mounting over the same is not consider- 
ed to be great, and a plain flat chafing plate on the tender 
with a rounding one on the engine was recommended. As 
for the step question we are somewhat disappointed. We 
have repeatedly called attention to the dangerous and incon- 
venient form of the steps of American locomotives, and 
have contrasted them unfavorably with their English cousins, 
and when this committee was uppointed we hoped that they 
would make some recommendations and present some plans 
that would serve to improve this particular detail of our 
locomotives, but they have really done almost nothing in this 
direction. The following is the full text of their report 
on the subject : 
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‘¢ A full third of the replies express a preference for short 
steps—that is, under 12 in. long ; two specify 12 in., and 
the remainder run from 16 in. to 24 in., emphasis in many 
cases being laid on the necessity for high flanges on three 
sides, although some few do not use flanges. 

‘* As to position horizontally, some say a low step is safe ; 
but the distance of the lowest step above rail varies from 
one each of 12, 14 and 15 in., up to the more common height 
of 20 in. (that is, 24 in. above tie level), and there is an evi- 
dent reluctance to having more than one additional step 
above the first step, however close to rail the first step be 
located or whatever be the height of the other ‘ risers.’ 

‘It is not evident why the first ‘ riser’ (that is, the dis- 
tance from tie to first step) should so commonly be higher 
than the second and third ‘risers,’ except it be to clear 
snow or other obstructions at low level. Even any equal 
division of the total height by two steps into three equal 
‘ risers ’ is not shown on any reply, although that would ap- 
pear to be a more judicious and safer course for the men 
than the common practice. 

‘* Two advocate adjustable steps (apparently to be altered 
to suit the personal ideas of each runner), This the com- 
mittee thinks a mistake, believing a permanent fastening at 


a uniform height on all engines will, all things considered, 


offer less risk the year round. 

‘* But two advocate steps at same level on both engine 
and tender, although there seems an additional element of 
safety in such a course. Apparently there is an endeavor to 
put all the steps on one of the vehicles (either engine or 
tender) when this is possible. 

‘*The majority say that in material for steps wood and 
rubber have no appreciable advantages over iron ; but few 
use wood, and one only mentions rubber. Roughened and 
perforated iron plate is the best practice, for although cast- 
ings with serrated surface are common, the lighter weight 
and the freedom with which wrought iron can in winter be 
struck with a hammer (thus at once disengaging all ice) 
gives it the preference. The roughening of surface is usu- 
ally done with a diamond-pointed chisel by hand.”’ 

In dealing with the unsatisfactory results that have fre- 
quently been obtained by railroads who have bought steel 
on chemical and tensile strength specifications, the Commit- 
tee on the Tests of Iron and Steel said : 

‘* Railroads buy all their steel on chemical and physical 
specifications, and, as far as your committee know, entirely 
ignore the question of expert inspection. In fact, it would 
be diflicult to find to-day on any railroad an expert employed 
as such, who would undertake to grade a lot of 20 samples 
of steels, running from good tool steel to the cheapest prod- 
ucts, in accordance with their prices and qualities, while at 
the same time there is good reason for believing that with 
proper training such grading could be very accurately done. 
This method of grading is practised in almost every line of 
trade. Step into a jeweler’s establishment, and he will 
show you two diamonds of the same size and nearly the 
same appearance, but one is worth twice as much as the 
other. The dry goods man shows you silks varying in price 
from $1 to $10 per yard. The millions of bushels of wheat 
which change hands yearly are valued by expert inspection. 
The same is the case with almost every item of trade. In 
steel for boilers this kind of inspection seems to be entirely 
ignored. 

‘Your committee are decidedly of the opinion that cer- 
tain requirements as to chemical composition, tensile strength 
and elongation do not insure the best quality of steel for 





fire-box work. It is not certain that further inspection as 
to character of crystallization, etc., will do so; but there 
are good reasons for believing that such inspection would 
be of material benefit if made by an expert. 

‘Tt is not intended that this system of inspection should 
dispense entirely with the present chemical and physical 


‘specifications ; these have made, or at least should have 


been made, from analyses and tests as steel that have given 
good results in actual service, but necessarily ignore much 
that is due to manipulation, and it is the importance of the 
points ignored on which your committee dwell. 

‘* Tt would be quite possible to get up very neat specifica- 
tions, chemical and physical, of a loaf of bread ; the crust 
must be so thick and of such acolor; it must weigh so 
much per square inch ; the pores must be of such a size and 
uniformly distributed ; it must contain so much water, salt, 
gluten, starch, silica, phosphorus, etc., or, if we analyzed 
to its ultimate composition, so much carbon, hydrogen, 
phosphorus, etc. This would all be strictly in accordance 
with the composition and qualities of a good piece of bread ; 
but if an expert with fair experience in gustatory require- 
ments—and we have many such—were employed, he would 
tell us more and decide more definitely as to the qualities of 
that piece of bread, when he got a piece in his mouth, than 
by the most elaborate investigation on the line of the speci- 
fications outlined above. His decision also would be based 
on qualities which could not by any means be formulated 
in specifications.”’ 

This certainly has a ring to it that must appeal to many a 
man who has to deal with the apparent freakiness of fire- 
box steel that appeared to be capable of everything bad 
under the sun. 

The Committee on Tender Frames submitted drawings of 
several types of iron and wooden frames, but declined to 
make any recommendation on the ground that ‘‘ honors are 
about even’’ in the preferences expressed by members. 

The report of the Committee on Malleable Iron Castings 
and the discussion which followed were not calculated to 
inspire confidence in that metal. Evidently some of the 
members have had experience with very poor samples, and 
they proceeded to give the whole a black eye. But when the 
matter is sifted down to facts it will usually appear that the 
castings so freely condemned have been of the cheap sort, 
or the patterns have been of thicknesses so variable from 
one part to another that there could be no evenness to the 
annealing. Quoting from the report, they say : ‘‘ We have 
reached the conclusion that there is no evidence to indicate 
the probability that malleable iron castings can be generally 
used as a substitute for expensive forgings. Malleable iron 
castings, as now used in connection with locomotive con- 
struction, are principally either substitutes for gray iron 
castings or for small and inexpensive forgings. The com- 
mittee have not reached a single suggestion that malleable 
iron can be economically introduced in place of the larger 
and more expensive forgings which are now used in locomo- 
tive construction.” 

The last regular report was that on Smoke Consumers, 
and, as might have been anticipated, the committee found 
little or nothing that was new to bring before the conven- 
tion. It frankly stated that ‘‘ it is unnecessary in this re- 
port to go further into detail in the matter of combustion, as 
full information can be readily obtained from well-known 
books.’? The whole report was merely a résumé of the prin- 


ciples Jaid down in Clark’s ‘‘ Fuel and Its Combustion.” 
One of the features of the Master Mechanics’ Convention 
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is the noon hour discussion of topical questions, This really 
amounts to a talk between the members, and usually takes 
the form of suggestions to some member who asks for in- 
formation. A question brought up this year was that of the 
fluting of side rods, and whether it were best to do it ona 
milling machine, under the hammer, or with a planer, The 
general opinion seemed to be in favor of the milling machine 
as being the most expeditious and satisfactory. The planer 
is too slow and expensive, and the work of the hammer 
leaves much to be desired in that, while the actual tensile 
strength of the skin may be greater than that of the metal 
in the interior of a bar, the unevenness of the surface is 
apt to destroy the excess strength and leave the rod weaker 
than where the finished metal as left by a machine is used. 
It was strange that the superiority of the miller in point of 
speed over the planer was not brought more prominently to 
the front ; but the members speaking did not seem to real- 
ize this, whereas, in point of fact, it is probable that the 
milling machine will do the work in one-third the time re- 
quired by the planer. 

The topic of broken cylinders elicited the information 
that the trouble could be remedied in the very simple man- 
ner of using more metal at the weak spot. Master me- 
chanics have been apt to forget that in increasing the diame- 
ter of their boilers and raising them so far above the rail, 
they are adding to the leverage exerted on the metal of the 
saddle at the junction of the frame. But more metal, less 
breakage, is all that is to be said. 

One of the pleasant incidents of the convention was an 
address by Mr. Fox, of Leeds, England, on the subject of 
Boiler Steel. His remarks on the care which it is necessary 
to take in order to procure satisfactory results perhaps told 
nothing that was absolutely new to those who are in any 
way familiar with the processes of steel making, but they 
certainly ought to serve the purpose of driving familiar 
facts home. He said that they did not mind very much the 
amount of silicon or carbon in the pig iron, but they were 
careful to select such as had the smallest amount of phos- 
phorus ; and then they considered it necessary to know ex- 
actly the composition of the fuel that is used in every part 
of the work, so that the resulting gases shall have the same 
value in purity as the pig iron. With these together, and 
both clear of sulphur and phosphorus, a fair and reasonable 
result may be expected. To this must be added pure mate- 
rials in the sand and gannister used in the furnace linings 
and the brick from which it is built. For fire-box pur- 
poses Mr. Fox recommended about .11 of carbon. He made 
many suggestions relative to the rolling of the plates and 
the tests to which they should be subjected, with a short 
résumé of the specifications of the Board of Trade, the Ad- 
miralty and those of the French and German governments, 

Before adjournment the usual suggestions for the next 
place of meeting were handed in, and they covered the 
whole country pretty thoroughly; but as the matter is in 
the hands of the joint committee of the two associations, no 
prognostications can be made as to where they will locate. 
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BOOKS RECEIVED. 





The Slide Rule, Third Edition. By William Cox. Keuffel 
& Esser Company. 


The Official Railway List. A Complete Directory of Officers 
of Railways in North America, and Handbook of Useful Infor- 








mation for Railway Men. Twelfth Year. Railway Purchas- 
ing Agent Company, Chicago. 


Visitors’ Directory to the Engineering Works and Industries 
of Cleveland, O. Civil Engineers’ Club of Cleveland, O. 


A Practical Treatise on Foundations. By W. M. Patton, 
C.E. John Wiley & Sons, New York. 


Reference Map of the United States. The American Society 
of Civil Engineers. 


Engineering Works in St. Louis and Vicinity. The Engi- 
neers’ Club of St. Louis. 


Timber Physics. Part II, Progress Report United States De- 
partment of Agriculture, Forestry Division. Under the Direc- 
tion of B. E. Fernow, Chief of Forestry Division. 


Proceedings of a National Convention of Railroad Commis- 
sioners, held in Washington, D. C., April 19 and 20, 1893. 


The Electric Transmission of Intelligence and other Advanced 
Primers of Klectricity. By Edward J. Houston, A.M. The 
W. J. Johnston Company, Limited, New York. 
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Cold Saw Cutting-off Machine. Newton Machine Tool Works, 
Philadelphia. " 


Extracts from Various Papers on the Subject of Steel Railway 
Ties. Standard Steel Railway Tie Company, New York. 








Fixtracts from Various Papers Regarding the Consumption of 
Wood for Railroad Ties. Standard Steel Railway Tie Com- 
pany, New York. 





Exhibit of Locomotives ‘at the Columbian Exhibition by Brooks 
Locomotive Works, Dunkirk, N. Y. 





Exhibit of Locomotives at the Columbian Exhibition by the 
Baldwin Locomotive Works, Philadelphia. 





Mexico? Si, Sefior. By Thomas L. Rogers. Mexican Central 
Railway Company, Limited, Boston. 





CALORIMETERS, THROTTLING AND SEPARATING, designed 
by Professor R. C. Carpenter, Cornell University, manufac- 
tured by Schaeffer & Budenberg, 66 John ‘Street, New York, 
52 X 9in., 16 pp. This pamphlet contains engravings of the 
two kinds of calorimeters mentioned in the title, with explana- 
tions of the principles on which they work and of their con- 
struction and directions for their use, all of which are very 
clear. The last page contains a short article on the Importance 
of Determining the Amount of Moisture in Steam. 





_ A. Auer, of 109 Liberty Street, New York, sends us his 
catalogue, 34 X 6 in, 64 pp., of engineering specialties for 
steam, oil, gas, water and chemicals. These specialties em- 
brace the Korting double-tube injector, adapted toa variety of 
purposes, including stationary and locomotives engines, the 
steam-jet pump, acid siphon pump, cellar drainer, cesspool 
pump, stcam-jet air exhauster and compressor, steam-jet 
blower, furnace blower, ventilator, chimney draft improver, 
condensers of various kinds, etc. The catalogue also includes 
the Curtis regulator in all its various applications. 





Tae Rosert Poot & Son Company, of Baltimore, Md., 
have recently issued a new edition of their list of gearing, 
pulleys, sheaves, etc., which they manufacture. It is 5t x 74 
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in., 206 pp. From a rough calculation we find that it contains 
1,962 diferent sizes of spur gears, 1,476 bevel gears, 400 miter 
and limiting tooth gears, 650 bevel mortise géars and pinions 
iu pairs, 172 spur mortise gears, 262 pinions for spur mortise 
gears, besides a variety of pinions for face mortise gears, 
worm gears, sheaves for transmitting power by ropes, chain 
sheaves, and pulleys. The list, the Company say, ‘‘ embraces 
only such sizes as we are now prepared to make, but our sys- 
tem of machine molding enables us to produce most anything 
in this line at very short notice.’’ : 





Warp’s Patent SEcTIONAL SAFETY HIGH-PRESSURE BolIL- 
ER, manufactured by Charles Ward, Charleston, W. Va. We 
are in receipt of two folders 9 X 12 in., one of four and the 
other vight pages, the first description{of this boiler, which has 
special interest at the present time, as the United States coast 
defense vessel Monterey is equipped in part with this type of 
boiler. The one circular describes its construction, and gives 
a sectional view and a table of dimensions of this steam gener- 
ator, which has recently been attracting a good deal of atten- 
tion. 

The second circular is made up of newspaper comments on 
the adoption of this form of boiler in the United States Navy. 
The engineering public will await an official report of their 
performance with much interest. 





FRASER & CHALMERS, Chicago, IIl., Introductory Catalogue, 
Power Mining and Metallurgical Machinery, and Catalogue 
No. 32, Ore Sampling Machinery. These two publications 
are 6 X 9in., one of 14 and the other 20 pp. The first of 
them describes the engines, boilers, steam power plants, hoist- 
ing engines, and general mining machinery manufactured by 
this firm, and calls attention to their exhibits in the Mines and 
Mining Building and in Machinery Hall at the Columbian 
Exhibition. The second volume is descriptive of H. L. Bridg- 
man’s ore sampling machines, which are manufactured by this 
firm. 

The same firm also send us their two catalogues, Nos. 41 
and 42; the first is on the use of their machinery in the Kim- 
berly diamond mines, and the second on rock drills at the 
Robinson gold-mine in Africa. Both give many interesting 
facts which are little known in this country. 





THE MovERN TRAVELING CRANE. By Alexander HE. Outer- 
bridge, Jr. This is a reprint of a paper read before the Frank- 
lin Institute of Philadelphia, which is largely descriptive of the 
cranes made by Messrs. William Sellers & Company, Incorpo- 
rated, by whom it is issued. It contains a double puge folded 
plate showing the interior of the erecting shop of the Baldwin 
Locomotive Works, with the cranes for hoisting locomotives. 
The paper itself gives a statement of the general principles on 
which cranes are constructed, and a description of those shown 
in the engraving referred to. The paper has more of a popular 
than a technical character, and will be read with satisfaction 
by any one interested in the subject. 

A novelty about this publication is its cover, which is made 
of what is called ‘‘ pantasote leather,” a flexible sort of coarse 
paper, which is finished on one side so as to have a close re- 
semblance to grained leather. It is pleasant to handle, and 
has the appearance of being durable. 





Tue Buripers’ Iron Founpry, of Providence, R. [., has 
issued a small catalogue, 3} X 5} in., 36 pp., in which the 
different kinds of Globe special castings and fittings for water 
works, mills and railroads, which they manufacture, are de- 
scribed. These include what they call their Globe specials, 
which are connections of different kinds for water-pipes. The 








body of these connections is made of a globular form, for 
which it is claimed that it ‘‘ avoids all useless accumulations 
of metal, and offers the greatest possible resistance to bursting 
strains. It renders the castings comparatively light and com- 
pact, and makes it possible to combine a number of branches 
in a single casting ; reducers and branches may be advantage- 
ously combined, and angle bells or tangent branches made 
without objectionable features.’’ The catalogue gives dimen- 
sions and prices of crosses, branches, reducers, elbows, sleeves, 
curved and bent pipes, plugs, caps, strainers, and flanges. In 
the latter part are illustrations and descriptions of the Venturi 
water meter, which is manufactured by this Company. The 
catalogue ends with a very useful table, giving the thickness 
of metal and weight per length of cast-iron pipes. 


GRANT’S GEAR Book For 1892, issued by the Lexington 
Gear Works, Lexington, Mass. This is primarily a catalogue 
showing the different kinds of gears manufactured by the 
publishers. It opens with directions for ordering gear wheels, 
which are followed by instructions for drawing them, all of 
which will be found useful by the user of these mechanical 
appliances. The rest of the book contains illustrations, de- 
scriptions and lists of the various sizes and kinds of gears made 
by this Company. These embrace some curious examples, 
which include racks, pinion-rods, which are rods with teeth 
cut on them, noiseless fiber gears, which are made of sheets of 
some kind of fiber riveted together, and composite fiber gears 
which consist of alternate sheets of steel and of fiber riveted 
together. There are also solid cemented raw-hide gears, level 
gears with directions for drawing them, worm gears, bal- 
anced worm gearing, which we have not space to describe, 
spiral gears, ratchets, worm hobs, elliptic gears and directions 
for drawing them, and brass gears of various kinds. An en- 
graving and degcription of a 24-in. gear cutting machine, 
which the Company manufactures is given, and the book ends 
with a list of the various kinds of gears kept in stock. 





THE Brown & SHARPE MANUFACTURING CoMPANY, of 
Providence, R. I., send us a very neatly printed volume, 
6% <-58 in., 66 pp., which is without a title. In the preface 
it is said that the objects for which it was printed are ‘‘ to give 
a brief description of our works and our business, Providence 
and the neighboring cities, and to offer some suggestions of 
use to those who are traveling in America for the first time, 
and to extend an invitation to visit our shops and our exhibit.”’ 

The frontispiece is an engraving of their works as they were 
in 1872, and another one is given of the present buildings. A 
brief description of their establishment and the kind of work 
they do in it is added. This is followed by descriptions of 
Providence and its environment, with a chronological table 
of various important events which have occurred therein, A 
few pages are devoted to Newport and Boston. These are 
followed by ‘‘ Suggestions in Regard to Living and Traveling 
in America,’’ a Cable Code, Remarks and Maps of Chicago 
and the Exposition, a List of Consuls at Chicago, a Railroad 
and Steamboat Time-Table, and ends with a bird’s-eye view 
of the Columbian Exposition. The paper and printing are all 
of the best. 





CATALOGUE OF TURRET MAacutnery, built by John L. 
Bogert, Engineer, Flushing Iron Works, Flushing, Queens 
County, N. Y., 53 x 98in., 17 pp. The title of this publica- 
tion indicates its character. The turret machines which it 
describes are similar to, and, in fact, are lathes provided with 
a revolving turret. These turrets, the catalogue says, may be 
constructed to carry any desired number of tools, but are 
usually bored with six holes. They are applied to a variety of 
machines, and in different ways. They are made to revolve 
round axes perpendicular, inclined and parallel to the spindle, 
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They frequently replace tail stocks, are mounted on cross- 
slides, and, where taper work is done, are controlled in their 
movements by swiveling slides, or taper bars. Each hole in 
the turret-head has a sort of spindle fitted in it which carries a 
tool. When more than one operation is necessary to bore, 
face, turn or thread small pieces, these tools are successively 
brought into operation by revolving the turret and sliding it 
toward the face-plate of the machine. 

The pamphlet contains engravings of five different types of 
these machines, with illustrations of friction clutches and coun- 


ter-shafts. The engravings, printing and paper are all of ex- . 


cellent quality. 


Tue J. T. Cask ENGINE Company. New Britain, Conn. 


This firm send us a neat folder and small pamphlet, 54 x 64, 
27 pages, in which the engines made by this firm are fully and 
very well illustrated. These consist of small engines varying 
from 2.7 to 25H. P. It is not easy to explain the peculiari- 
ties of these engines without engravings. To understand 
their construction, the reader should imagine a solid cylinder 
with its axis horizontal and held so that it can turn in bear- 
ings like the journal of a shaft or axle. Now, suppose that 
this cylinder has a cylindrical hole bored in the middle of its 
length, the axis of which is at right angles to that of the solid 
cylinder, and that a piston is fitted in this cylindrical hole, 
with a rod connected directly to a crank below. It is obvious 
that the piston can work in this hole like any ordinary piston 
working in a hollow cylinder, and that the solid cylinder in 
which the cylindrical hole is bored can oscillate in its bearings. 
Its action, then, and that of the piston will be similar to that 
of a cylinder of an ordinary oscillating cylinder engine, the 
difference being that the diameter of the trunnions is some- 
what greater than the whole length of the engine cylinder. 
In fact, it is one oscillating engine with trunnions large enough 
to contain the cylinder and piston. 

This method of construction is applicable only to small sized 
engines. They are made nf various patterns. The cylinders, 
piston-rods, and cranks are all inclosed inside of a casting, 
which is made in the form of a stand, a bracket, or a hanger 
for convenience of application to various kinds of light work. 

The engravings in the volume before us are very good, 
although the construction of the engine would have been 
made clearer if longitudinal and transverse sections had been 
given of one of the engines. 

The cover of the catalogue is especially neat in design, 
color, and typography. 


WELLS BALANCED MARINE EnciINES. By the Wells Engine 
Company, 91 Liberty Street, New York, 5 x 74 in., 19 pp. 
The purpose of this pamphlet is to describe various forms of 
the Wells compound and quadruple-expansion marine engines. 
The engine consists of two vertical tandem cylinders, the 
high-pressure, or smaller cylinder, being below the larger, or 
low-pressure cylinder. The former has a single piston rod, 
which is connected with a central crank in the usual way. 
The low-pressure piston has two piston rods which are placed 
on each side or “‘ straddle’ the small cylinder, and are each 
connected by separate connecting-rods with cranks opposite to 
the central crank, to which the high-pressure piston is con- 
nected. The two pistons, therefore, move in opposite direc- 
tions, and as their weights are made equal, they of course 
balance each other, or, as stated by the author, ‘‘ the high and 
low-pressure pistons with their connections, being equal in 
weight and attached to opposite ends of the levers, moving in 
opposite directions in the same plane, the thrust of one is per- 
fectly counteracted by the other permitting ‘any’ speed 
without vibration. The weights and forces being 
equally applied to opposite crank-pins, moving in opposite 





directions in the same plane, the cranks become the beams or 
levers of balance, and there being no weight of parts to be 
lifted and no friction due to steam pressures to overcome, the 
steam forces applied to the pistons and the momentum forces 
stored in its moving parts are all transformed into crank 
motion.” 

It is claimed—and there is good reason for the claim—that 
these engines will run steadier than other engines, and will re- 
lieve the hull of a boat or ship of all strains, jar and vibra- 
tion. Increased power, more economy of fuel, greater dura- 
bility, and less weight are all claimed with a capacity for 
higher speed. 

The quadruple-expansion engines have two pairs of cylin- 
ders placed side by side, and connected to six cranks on the 
main shaft. 

The pamphlet is well printed, the engravings are good, and 
the engine described has much to commend it. 


ILLUSTRATED DESCRIPTIVE CATALOGUE OF LABOR-SAVING 
PatENT Woop-WorKING MACHINERY, Manufactured by 
J. A. Fay & Company. Cincinnati, O., U. 5. A. 


This is one of the most magnificent trade catalogues that 
has ever been brought to our notice. It is 74 x 114 in. on 
size, and contains 337 pages of engravings and text printed in 
heavy coated paper. These are bound in flexible covers of a 
very highly ornamental design, on which are represented fac- 
similes of the different medals awarded the firm at different 
exhibitions. 

In the introduction it is said that this new catalogue is in 
tended for “ the users and those interested in the progress and 
improvements made by us in wood-working machinery, since 
our 1885 edition, for the rapid and economic conversion of 
wood into the many diversified uses, purposes, and shapes 
demanded by the present necessities, new. methods and sys- 
tems of planing mills, sash, door, blind, furniture, wheel, car- 
riage, plow, and agricultural-implement shops, railway and 
car works, arsenals and navy yards, etc. - The 
variety of the machines has been increased until they now 
reach nearly 400, and the wants of every class of manufacture 
have been anticipated.’’ 

The book begins with “suggestions” for ordinary machines, 
These are followed by rules and directions for arranging shaft- 
ing, with engravings of couplings, pulleys, hangers, etc., 
manufactured by the firm. This is followed by illustrations 
and descriptions of planing machines, of which there are 32 
engravings. Ten of these are printed on folded insets. With 
one exception they are all ordinary wood engravings of the 
very best kind. The descriptions of the machines are ample. 
At the close of this department various tools and appliances 
used with these machines are illustrated and described. 

After the planers, nine different kinds of sash and molding 
machines are illustrated and described. This part is supple- 
mented by illustrations of various kinds of cutters used on 
these machines. Eight different kinds of panel, sash, and 
door machines are shown, two jointing and hand-planing 
machines, six varieties of wood-workers, with illustrations 
showing the different kinds of work and methods of doing it 
on these machines, : 

Five molding machines and specimens of work done on them 
are illustrated, a number of carving and dove-tailing machines, 
12 different kinds of tenoning machines, two car gaining 
machines, over 30 boring and mortising machines, nearly 50 
different kinds of sawing machines, 11 wood-turning lathes, 
eight or 10 sand-papering machines, and 28 machines for mak- 
ing small wheels, are elaborately illustrated and described, 
Besides these, there are many illustrations of small tools used 
in connection with the larger machines. 
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The book ends with a good index, which is very much to be 
commended, 

It would be difficult to praise the engravings too highly. 
They are all examples of the very best illustrations of this 
kind, There is no sort of illustration by which a machine can 
be shown so perfectly as it can be by wood engraving when 
the work is done by a master in the art. All the engraving in 
the Messrs. Fay’s book is of the very best, and this is also true 
of the typography. The whole book is very creditable, and 
worthily represents the firm by which it has been published. 





> 
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NOTES AND NEWS. 





John Fritz Receives the Bessemer Medal.—At a meeting 
of the Council of the American Society of Mechanical Engi- 
neers, held in June—the report of which reached us just too late 
for publication in our July number—resolutions were adopted 
congratulating Mr. John Pritz on the action of the Iron & Steel 
Association of Great Britain in conferring on him the ‘‘ Bes- 
semer Medal.”’ Mechanical engineers in this country generally 
will agree with the resolutions of the Council, that the ‘‘ ge- 
nius, skill and industry”’ of the recipient have merited the dis- 
tinguished honor conferred on him. 


Appropriation for Flying Machine Experiments.—The 
Bavarian Ministers of the Interior and Education have made a 
grant of 1,600 marks to the Aeronaut Koch for an experiment 
with his guidable flying machine. 


Ventilation for the Pennsylvania Train Shed at Jersey 
City.—The Pennsylvania Railway is putting in an elaborate 
apparatus for the purpose of ventilating the train shed at Jer- 
sey City. Contrary to the expectation that it would be well 
enough ventilated by natural means, it is found to be very 
hot in warm weather, and is rendered worse by the many 
locomotives running in and out or standing on the tracks. 
The Sturtevant system of ventilation by blowing cold air from 
below has been adopted. 


Cast-Steel Bells.—Herr Thomas Krause, Musical Director 
of the choir in the church of St. Nicholas and St. Mary, in 
Berlin, recently inspected the foundry for cast-steel bells of the 
Bocheimer Company, at Bochum. He writes to the Sunday 
edition of the Reichsboter that the material from which bells 
should be cast- lies between bronze and cast steel. Although 
the proportions of bell metal (78 parts of copper to 22 parts of 
tin) are well established, the difficulty of procuring a pure, 
sweet tone lies in the fact that unadulterated metals, and espe- 
cially tin, are almost impossible to procure. The use of a tem- 
pered cast steel causes much less care and anxiety. Its prepa- 
ration puts an end at once to all adulteration, for, for a given 
chemical composition, only certain raw materials can be used. 
As to which is the best, cast steel or bronze, is a mooted ques- 
tion. Bronze may be cast so as to give a perfectly sweet, clear 
tone, while cast steel does not ordinarily reach the same de- 
gree of perfection. Again, take the old cast-steel bell made 
by the Bochum Company in 1860 and sent to London. It 
has a harsher tone than one of bronze would have ; but if its 
iron clapper were replaced by one of bronze this harshness 
would no longer exist, but the tone would be stronger and 
more penetrating than that of a bronze bell. A cast-steel bell 
costs about one-half as much as one of bronze, while they can 
be furnished of any desired size, tone, and softness of effect. 


Novel Method of Photographing the Camp of an Enemy. 
—An exceedingly interesting English invention consists of a 
camera combined with a parachute, especially designed for 
obtaining photographs of fortifications and of the camps of 
the enemy, although pictures may also be made for general 
surveying purposes. The parachute is snugly folded in a thin 
case at the end of a rocket, which is fired to the required 
height and burst open by means of ‘a time fuse. The explo- 
sion sets free the parachute, which is protected from injury 
by means of a casing of asbestos. The parachute has a num- 
ber of thin umbrella ribs, and these are forced outward and 
ke rt in that position by means of a strong spiral spring. 

held by the operator is attached by a universal joint to the 
bottom of the device, for the purpose of pulling the parachute 
back. The camera is fitted with an instantaneous shutter, 
operated by clockwork, so as to give several exposures at 
intervals; At the back of the box is an arrangement by which 
the plates can be manipulated the same as clockwork. A 


rom the parachute a camera is suspended, and a string 


swinging motion can be given the camera by the operator, 
and this will enable him to obtain successive pictures over a 
wide area. 

The whole arrangement is exceedingly ingenious, and if it 
can be employed practically it marks an important step in the 
science of modern warfare.— Chicago Times. 


Determination of the Amount of Chromium in Steel.—A 
volumetric method for determining the amount of chromium 
in a specimen of steel has become a great metallurgical desid- 
eratum since the good qualities conferred upon steel by its 
addition have become generally known. Such a method is 
described by G. Giorgis, of the University of Rome, in the 
Atti of the Accademia dei Lincei. It is founded upon the 
formation of. potassium chromate and hydrated manganese 
sesquioxide on adding a solution of potassium permanganate 
to a solution of sesquioxide of chromium in potassium hydrate. 
Ten grammes of the steel are dissolved in a mixture of sul- 
phuric and nitric acids (3 to 1), the solution is made up to 
1 liter with distilled water, and 250 c.c. are made just alkaline 
with sodium hydrate, and treated with hot permanganate of 
potash till the solution assumes a red color. After cooling 
the whole is poured into a flask of 500 c.c. capacity, filling up 
with water ; 400 c.c. are filtered through a dry filter, acidified 
with sulphuric acid, reduced by SOz2, and concentrated to 200 
or 100 c.c., according to the quantity of chromium probably 
present. Donath’s method may then be employed, consisting 
in the addition of the chromium salt prepared as above de- 
scribed, to a measured quantity of a standard permanganate 
solution, and watching for the golden yellow color assumed 
by the mixture when the permanganate is all dissolved—t.e., 
when all the chromium exists in the form of a chromate, from 
which the amount of chromium is easily calculated. It is said 
that this process is extremely accurate, and requires only a 
small fraction of the time required by gravimetric methods. 


The Detection of Weak Smoke Tubes in Tram Loco- 
motives.—Referring to the frequency of the failures of smoke 
tubes in the boilers of tramway locomotives, and the difficulty 
of detecting weak tubes in time to avert collapse by means of 
the hydraulic test, Mr. Edward G. Hiller, Chief Engineer of 
the National Boiler Insurance Company, recommends, in his 
report for 1892, just issued, that the fire box ends of the tubes 
should be regularly tested with a prodding tool, as shown in 
the accompanying illustration. If the parts are seriously 
wasted, a moderate pressure with a little leverage exerted by 
hand by means of the tool sketched will easily cause an indenta- 
tion in the thin tube, which can then be withdrawn and ex- 
amined further. It is scarcely necessary to remark that for 











METHOD OF DETECTING WEAK BOILER TUBES. 


the proper use of this mode of examination the fire-box should 
be accessible, so that there may be no difficulty in getting to 
every tube. Referring to several instances in which serious 
scalding had resulted in consequence of the blowing out of 
plugs driven into the ends of defective smoke tubes, he points 
out the importance of such tubes being renewed at once, perti- 
nently remarking that plugs of the nature referred to have re- 
peatedly proved themselves to be unreliable, and on many 
occasions have given rise to serious accidents. 


The Three Classes in Europe.—A table which appears in 
the Bulletin de Statistique et de Leidation Comparée, which is 
published by the French Minister of Finance, exhibits the vast 
disproportion of the number of railway passengers carried in 
the different classes of carriages in various European countries, 
which is interesting. 





In the first-class the proportion of the whole number of pas- 
sengers carried was, per cent. : Germany, 0.6; Austria, 1.2; 
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Russia, 1.4 ; Switzerland, 2.2; Great Britain, 3.6; Belgium, 
3.9 ; Italy, 4.8; Holland, 7.0; and France, 8.0. 

In the second-class the proportion per cent. was: Russia, 
7.1; Great Britain, 8.1; Germany, 10.2; Austria, 12.7; Bel- 
gium, 12.8; Switzerland, 19.7; Holland, 23.0; Italy, 25.9; 
and France, 36.0. 

In the third-class the percentage was: Russia, 91.5; Ger- 
many, 89.2; Great Britain, 88.3; Austria, 86.1; Belgium, 
83.3; Switzerland, 78.1; Holland, 70.0; Italy, 69.8; and 
France, 56.0. 

The proportion of receipts from the first-class was: In 
France, 21.0; Italy, 17.5; Holland, 16.6; Belgium, 14.8; 
Great Britain, 12.4 ; Switzerland, 11.4; Austria, 7.5; Russia, 
6.2 ; and Germany, 4.9 per cent. 

The percentage of receipts from the second-class was: In 
Italy, 36.6 ; Holland, 36.2 ; Switzerland, 34.4; Austria, 27.6; 
France, 27.0; Germany, 26.9; Belgium, 25.1; Russia, 15.1; 
and Great Britain, 10.1. 

The percentage of receipts from the third-class was: In 
Great Britain, 77.0; Germany, 68.2; Austria, 64.9; Russia, 
64.1; Belgium, 60.1 ; Switzerland, 54.2; France, 52.0; Hol- 
land, 47.2 ; and Italy, 45.9. 

It should. be noted that in the tnird-class, both for receipts 
and numbers, are included all classes below the second-class. 


Testing the Hardness of Metals.—In Dingler’s Polytech- 
nisches Journal of December 16, 1892, there is a description of 
a new form of apparatus in use at the Royal Research Labo- 
ratory, in Berlin, for testing and comparing hardness of differ- 
ent substances. 


The substance to. be tested is prepared with a smooth or | 


polished face. The principle utilized is the varying breadths 
of scratches made on such surface by a diamond point under 
constant pressure. The point is made as nearly as possible 
conical, with an angle of 90°. Hard steel and steel plated 
with iridium have been tried, but are not as satisfactory in 
action as the diamond. 

The apparatus includes a beam balance for producing any 
desired pressure on the diamond point, which is attached to 
one end of it, and a holder for the substance under test. The 
holder is arranged to slide on a track, and as it is moved to and 
fro a transverse motion is given, thus resulting in the ruling 
of a series of lines on the surface. 

The breadths of the lines are then measured by means of a 
microscope with eyepiece micrometer, the results being noted 
in any convenient unit. The hardness is then taken as in- 
versely proportional to the breadths of the lines. 

Following are some results expressed in arbitrary measure : 
Lead, 168; tin, 234; copper, 398; zinc, 426; nickel, 557; 
soft steel, 765 ; glass, 1,355 ; hard steel, 1,375. 

Alloys of copper and tin were tested with the following 
results : 


-—Composition.— *  --Composition.— 

Cu Sn. %. Hardness. Cu. &. Sn. 4. Hardness. 
17 83 364 75 25 1,100 
20 80 378 80 20 1,020 
50 50 625 96 14 675 
66 34 830 


A New Method of Rolling Old Steel Rails.—In utilizing 
old steel rails it has generally been customary to split apart 
the head, neck, and base, heat each part separately, and roll 
the pieces out into small plates. Several Western mills have 
lately adopted a new method of rolling, known as the McCloud 
process, by which no splitting is necessary. The rails are care- 
fully selected—only those weighing 56 lbs. and upward per 
yard being used—and cut into pieces from 3 to 6 ft. long. The 
pieces are then heated and passed six times through a set of 
rolls. On the first pass the base of the rail is bent over to the 
side, on the next pass it is bent more and the head is somewhat 
corrugated, on the third pass the rail begins to look like a 
plate, and the other passes complete the process. The rolls 
are so designed that the metal is gradually flattened out with- 
out being bent over on itself, which would be highly injurious, 
since the steel does not weld. The finished plates are about 
+ in. thick, and from 8 in. to 10 in. wide, depending on the 
section of the rail from which they are made. They have been 
used for a variety of purposes, especially for making wire 
nails, for which they seem especially suited. The inventor of 
the process, Sidney McCloud, has also invented another sys- 
tem of rolls for wrapping narrow plates intu a bar, which is 
much stronger than a solid piece of the same size. ‘The reason 
of this additional strength is to be found in the fact that if the 
outside layer of metal is broken the inner layers are intact, and 
will resist further strain, while in the case of a piece of solid 
steel the rupture of the skin is fatal. The seams in these 
wrapped bars are said to be scarcely perceptible to the naked 








eye, and only appear when the metal is bent over and twisted 
off, which requires a great amount of force. The advantage 
of using these wrapped bars under certain conditions will be 
better understood when it is recalled that steel frequently bears 
a stronger resemblance to a refined, ductile cast iron than toa 
fibrous wrought iron, and partakes so largely of the character 
of cast iron that a small scratch on its surface may cause seri- 
ous trouble if the piece is solid and exposed to vibratory 
strains.— American Manufacturer. 


The Safety Plate under Running Board.—The Southern 
Pacific Railway Company have added a safety plate beneath 
the running board of their locomotives, to protect the engine- 
men from injury in case of the breakage of the engine rods. 
It consists of a #-in. plate located just beneath the wooden 
running board and held by brackets, as shown in our engrav- 
ing. While three-eighths may not absolutely prevent the end 
of a side-rod that is being whirled about by the crank-pin 
from coming up through the floor; still at the same time it 
will afford considerable protection, and probably so protect 
the foot plate that the engineman would not be seriously in- 
jured. At any rate, we think that there is no doubt whatever 
but that almost any one of our readers would prefer to take 
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SAFETY PLATE UNDER RUNNING BOARD. 


their chances with the plate than without it. The idea isa 
very simple one and so easily applied that it seems that it 
would obtain a wide practice as one of the safeguards which 
is to be given to enginemen. A reference to the list of acci- 
dents to locomotive engineers and firemen, which have been 
published in the pages of this journal since April, show that 
there have been eight cases of broken side-rods which have in- 
flicted more or less injury upon enginemen in four months, so 
that such a protection as the one illustrated cannot be without 
its uses. 


Test of Armor-Piercing Shells.—There was a highly suc- 
cessful test of the largest armor-piercing shells ever manufac- 
tured in this country at the naval proving grounds at the 
Indian Head on July 5. The shells were the product of the 
Carpenter Steel Company. and represented a lot of about 250 
which the Government has contracted to purchase from that 
concern. The tests were under the personal supervision of 
Commodore Sampson, Chief of the Bureau of Ordnance. Each 
shell weighed 850 lbs., and is intended for operations against 
armor. Such shells do not contain bursting charges, but 
cause damage by the force of impact alone. The shells were 
discharged against one of the several creusot plates recently 
bought by the Navy Department for experimental purposes. 
Only two shells were tested. The first had a velocity of 1,300 
ft. a second. It penetrated 16 in. of plate and backing, re- 
bounded, and was found to be only slightly distorted in body. 


























Vol. LXVII, No 8.] 


AND RAILROAD JOURNAL. 





367 








The second shell had a velocity of 1,325 ft. a second. It went 
through both plate and backing and fell 9 ft. in rear of the 
target. It was practically undeformed when examined. In 
the contract requirement shells of this large caliber must, to 
be acceptable, go through plates without serious distortion or 
break. Both shells used met the requirements in a highly 
satisfactory manner, and the lot which they represent will be 
accepted. Three other representatives of the same group were 
tried later during the tests of the Indiana’s barbette armor, to 
which allusion is made under another heading, and in these 
ulso the test was ren satisfactory. The trials demonstrated 
the superiority of both material and workmanship, and it is 
probable that the shell could have been fired again from the 
gun without much danger of increased distortion. The only 
distortion observable after measurement of the shells fired in 
the first test was about z}, of an inch. 


Spontaneous Combustion of Coal.—With respect to the 
ventilation of a cargo of coal, with the idea of removing inflam- 
mable gases, Professor Clowes, of Nottingham, England, has 
pointed out that this might itself bea source of danger. Four 
colliers were loaded with coal from the same seam, and by 
means of the same tips. Three were ventilated and proceeded 
to their journey to Aden. None of these reached the port, 
being all lost by the spontaneous firing of their cargoes. The 
fourth was not ventilated, and it reached Bombay in safety. 
There was little doubt that the air enclosed in the cargo was 
insufficient to give rise to dangerous heating, and that the 
introduction of additional air by ventilation enabled the heat- 
ing to occur by supplying the requisite air. Coal which had 
heated in the air and begun to cool again was safe from risk 
of further heating ; hence, storing coal in the air for a suffi- 
cient length of time before loading was a precaution which 
would be calculated to insure the safety of the cargo. 

The following practical conclusions were submitted as de- 
ducible from the facts presented : 1. The danger of spontane- 
ous firing of coal in large lumps is very slight ; it is much 
greater with small coal, and greater still with dust. The 
increase of danger is due to the larger extent of surface ex- 
posed to the air in proportion to the mass of the coal. 2. Air- 
dried coal which contains more than 3 per cent. of moisture is 
dangerous ; if it contains less the danger diminishes, as the 
amougt of moisture is less. The moisture present in the coal 
is a measure of its absorptive power for air, and the most 
absorptive coal is the most dangerous. 3. The danger is some- 
what increased by the presence of pyrites, in large quantity, 
not because this heats the coal to any appreciable extent, but 
because, when moistened, it swells—breaking up the coal and 
exposing a larger surface to the air. 4. Newly mined coal 
should be shielded from the air as much as possible, to prevent 
the chance of rapid heating, and for the same reason it is best 
not to stack it in large heaps, since these retain the heat. 
Ventilation of the coal often adds greatly to the risk of spon- 
taneous firing. 5 All external sources of heat, such as steam 
pipes, boilers, and hot flues in the neighborhood of the coal, 
add very greatly to the risk of firing. Spontaneous heating 
becomes vastly more rapid when it is thus assisted by outside 
sources of heat.—Coal Trade Journal. 


The Launching of a Big Ship.—Before actual construction 
begins, the builder of vessels which exceed the usual weight 
and dimensions has to decide upon the strength and solidity 
of the building berth, its direction relative to the water, and 
the amount of declivity of both the ground and the keel 
blocks. The problem in the case of these two big ships was 
quite serious for the Fairfield establishment. A vessel 620 ft. 
long and weighing approximately 9,000 tons, and having a 
very fine after-body, had to be launched stern foremost down 
an inclined plane into the water with a run of only 900 ft. from 
the end of the ways before she would be brought up by the 
opposite bank—that is, she had less than 300 ft. in excess of 
her own length in which to come to rest. The company first 
altered the angle at which vessels had been previously launched, 
so as to give the utmost possible scope within which to arrest 
the progress of the ship. The site of the berths was changed, 
although a disadvantage arose from the fact that the original 
ground for the new berths had not been consolidated by pre- 
viously bearing the weight of heavy vessels. This drawback 
was overcome by driving extensive piling at the extreme outer 
end of the ways, gradually tapering up until single piling 
sufficed, the vessel being supported thence on cross logs sunk 
into the ground the usual distances apart. These alterations 
cost tens of thousands of dollars, but it is said that by this 
means, and without further changes, it will be recat A for 
this company to undertake the construction of Atlantic steam- 
ers of dimensions fully covering the probable evolutions of the 
future. The efficiency of the scheme of consolidation may be 
held to be evidenced by the fact that when the last sighting 





of the keel of the Campania was taken, immediately prior to 
the launch, it was fuund that on any one part the deviation 
of the keel from the true level did not exceed a quarter of an 
inch. To insure that the way on these great steamers would 
not carry them to the opposite bank when afloat, the check 
and drag arrangements were of the heaviest and most care- 
fully conceived description. They were so successful that 
they brought up the two vessels in about 60 and 100 ft. re- 
spectively from the end of the ways. Truly it is a great 
undertaking to lower a fabric af 7,000 to 9,000 tons 20 to 30 
feet into the water, and the forethought and concern connected 
with the launching of such vessels begin almost with their in- 
ception.—Hngineering. 


Test of Armor Plates.—The test of armor plates held at 
the Indian Head proving grounds on July 11th were for ac- 
ceptance and for premium, it having been stipulated that if the 
plates resisted penetration under a certain prescribed velocity, 
the makers should receive a premium of $30 a ton in addition 
to the contract price of $575 aton. The first test was a 9-in. 
plate, 6 ft. and 4in. wide and 9 ft. 7 in. long, a sample of the 
side-armor of the monitor Monadnock. It was nickel-steel, 
weighed 10 tons, and was made by the Carnegie Company of 
Pittsburgh. Three Holtzer projectiles, weighing 250 Ibs. 
each, were fired against it from an 8-in. rifle, the muzzle being 
58 ft. from the face of the target. The first projectile had a 
velocity of 1,400 ft. a second at the moment of impact, and 
penetrated the plate and oak backing to a depth of 11.7 in. 
The second projectile, with{a striking velocity of 1,683 ft., went 
through the plate and 3 ft. of oak backing, and lost itself in 
the earth against which the butt was built. The third pro- 
jectile had a velocity of 1,536 ft., and penetrated plate and 
backing to a depth of 144in. The plate well withstood the 
strain of the attack, no cracks being perceptible, and it fully 
met every requirement for acceptance, but the result of the 
second shot deprived the makers of any chance for the pre- 
mium. 

The test of the second plate was an exact duplicate of the 
first in its results. It was a sample of the curved plates for 
the barbette on the Indiana, made by the Bethlehem Com- 
pany, and, like the first, of nickel steel. Its dimensions were 
8 ft. 4 in. in height, 12 ft. 1 in. in length, and 17 in. thick, 
forming a mass weighing 31} tons. Like the Monadnock plate, 
it showed no cracks under the terrific strain to which it had 
been subjected. 

Even more satisfactory than the showing made by the plates 
was that of the projectiles. The 8-in. shells were of the 
Holtzer conical pattern. Four of the shells that were recov- 
ered appeared wholly unchanged to the unpractised eye of 
the layman, and the gauge showed that they were disturbed 
to such a small degree that they might again be fired with the 
attachment of a new strip for rifling. Some idea of the force 
with which the shells struck the face of the plates may be 
gained from the fact that the energy of the last shot fired was 
equivalent to the force necessary to move a mass of 21,600 
tons through 1 ft. of space. 


A Snow Blockade on a French Railway.—The snow in 
France has, this winter, been exceptionally severe. In one 
night the whole of the country between Chartres and Pont- 
gouin, a distance of 24 kilometers (nearly 15 miles), was cov- 
ered with snow to a greater depth than has previously been 
known within the memory of living man, and whole trains 
were snowed up. 

Immediate orders were given to the officials of all depart- 
ments of the railway service, the working of which were 
affected by the block, to clear the lines, which work was 
effected in a week with marvelous rapidity. Under the 
supervision of the heads of the various departments, a staff of 
about 600 men brought from all parts of the line, assisted by 
troops requisitioned from the military authorities, one of the 
lines was cleared for traffic within a short time of the com- 
mencement of the block. The other road, which was more’ 
thickly embedded, took a much longer time to clear. The 
workmen shoveled away the snow which had accumulated in 
the cuttings, and thus facilitated the work of the six snow 
plows which completed the clearing of the line. 

Frequently, however, in endeavoring to pierce banks of 
snow several kilometers in length and of from three to four 
meters (10 to 18 ft.) in depth, five of the snow plows coupled 
together were unsuccessful in the attempt; but in the end, 
thanks to the excellent organization, the clear-headedness of 
those in charge, and the steady work of the employés of all 
grades, two trains, which had been literally buried in the 
snow, were at length reached and disinterred. The passengers 
had, of course, left the train at the commencement of the 
snowstorm, seeing what was likely to occur, and had walked 
through the snow to a neighboring village. 
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One of these trains had left St. Nazaire on the Saturday 


evening, and did not. arrive in Paris till the following Satur- 
day, after being buried under the snow nearly 150 hours, 

To remedy these accidents due to unforeseen causes, which 
might have serious consequences, and which cause delays so 
detrimental to the proper working of the traffic, it has been 
decided to erect on the windward side of the whole of the line 
between Chartres, Saint Aubin, Saint Luperal, Courville and 
Pontgouin, open palings at an angle of 45°. This palisading 
will be placed at 20 meters (about 65 ft. ) from the cuttings, 
and will prevent the drifting of the snow on to the line, and it 
will so accumulate and form an insurmountable barrier and 
screen for the railway. 

This system of horizontal palisades, termed paraneiges (snow 
screens), has been experimented upon near Chartres with com- 
— success. Our engineers who have seen them in use in 

ussia, on the principal railways, were struck with their ad- 
vantage, and they have recommended their adoption here.— 
The Railway Herald. 








tated in the furnaces only partially consumed. In our issue 
for May 18, 1877, we described a system of coal-dust burning 
introduced by Mr. G. K. Stevenson, which had been experi- 
mentally tried in a Cornish boiler at Blackfriars. The fuel in 
the form of a very coarse powder was automatically mixed 
with the proper quantity of air, and propelled therewith into 
a fireclay retort some 8 ft. in length placed within the boiler 
flue, where ignition and combustion took place. Comparative 
results showed that under similar circumstances 8.3 lbs. of 
water were evaporated per pound of powdered coal against 
6.5 lbs. per pound of lump coal. It is stated that during these 
experiments no smoke was produced, even when the air sup- 
plied was reduced to about the quantity necessary to chemi- 
cally effect complete combustion. The principal drawback 
to the extended application of powdered fuel lies in the cost 
of pulverizing it, which materially adds to the price of the 
fuel, and in the difficulty of keeping the fuel suspended in the 
air current ; but the system has formed the attractive subject 
of many experiments.”’ 






















































































THE VESTIBULE TENDER EXHIBITED WITH THE PULLMAN TRAIN AT CHICAGO. 


Powdered Coal and Smoke.—In our April issue we pub- 
lished an extract from L’ Hlectricien regarding the working of a 
system of dust-fuel burning now being used in Germany. 
Referring to the same matter, the Hngineer says: ‘‘ Between 
20 and 30 years ago this system attracted much attention, and 
more recently in America, under the name of the McCauley 
process, it has been pretty extensively adopted in the Pitts- 
burgh district as a substitute for the gradually diminishing 
supplies of natural gas, At the present time pulverized coal 
driven into the furnace by a current of air is being experi- 
mentally tried for boiler firing in Berlin, with, it is stated, 
economical results, and an entire cessation of smoke produc- 
tion, but although it has been much pushed before the world 
by the newspapers, it does not appear that the Berlin system 
presents much novelty. John Bourne appears to have been 
the first, about the year 1857, to advocate the use of dust-fuel 
mixed with air and burned in furnaces like gas, by reducing 
the coal to dust and blowing it into a hot fire-brick-lined 
chamber for ignition and combustion. Mr. T. R. Crampton’s 
investigations, commenced in 1868, are well known to all inter- 
ested in the fuel problem. His experiments with dust-fuel 
were conducted in almost all kinds of furnaces, and in a 
puddling furnace constructed at the Royal Gun Factory, 
Woolwich, he was able to produce, with a cold-air supply, a 
temperature so high that wrought iron was easily melted, 
a result, be it remembered, absolutely impossible without re- 
generation, if the fuel had first been converted into Siemens’ 
or Wilson’s gas. Mr. Crampton, referring to boiler firing 
with dust-fuel, stated, in a paper read before the Iron and 
Steel Institute in 1873, that it was impossible to produce 
smoke, and this view has generally been corroborated by 
other investigators, including Mr. Isherwood, who carried out 
a series of experiments for the United States Government in 
1876. No marked economy in the amount of fuel consumed 
was shown in the American experiments, but it seems prob- 
able that much of the dust escaped unburned, or was precipi- 





VENTILATION. 





Editor of the AMERICAN ENGINEER AND RAILROAD JOURNAL : 


In the construction of passenger cars great advance has been 
made in the interior fittings and decorations. 

No end of money is expended in this direction. Vide the 
Pullman exhibit at the great Fair in Chicago. In point of 
artistic beauty of decoration and ornament, what can equal it ? 

In the all-important matter of ventilation the appliances for 
this purpose are not equal to the first railroad cars. Why is 
this? Forty years ago the cars of the New York Central, 
Pennsylvania, and nearly all the roads had provision (0 get 
fresh air in at the frieze, and the spoiled air was drawn out 
through five or six 10-in. Emerson ventilators in the roof. 

The idea of ventilating a car by one set of openings was 
looked on as absurd, as it is now by those who have given the - 
subject any thought. 

In a full passenger or sleeping-car the air becomes foul be- 
yond expression. : 

Do the magnates that control such things know this? Per- 
haps not. They ride in their own special cars, and do not real- 
ize what the masses must endure. This is the most charitable 
construction we can put on this neglect of what is the most 
obvious requirement of a well-constructed car, whether for 
day or night travel. 

To ventilate a car: 1. Fresh air must be admitted some- 
where. 2. It must come in without cold drafts. If cold drafts 
are incidental to the plan of admission it will not do for the 
all-around purposes required. The aperture.will be closed b 
the unlucky man who feels the draft. He does not thin 
much about those who sit away in the middle of the car. 38. In 
winter, when the drafts are specially objectionable, some 
provision should be made to warm the air before its admission 
to the car. 4. The outlets for the spoiled air should be in the 
clearstory, and so arranged that cold drafts, cinders or smoke 
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will not come in. We simply state what are the requirements 
necessary to insure good ventilation, leaving it to the car- 
builders to carry out the details necessary to accomplish the 
purpose. We are perfectly sure that we are correct as to the 
theory, and surely there must be engineering ability enough 
in the United States to produce something better than the un- 
satisfactory methods now in vogue. We call upon all car- 
builders and officials to wake up and try what can be done. 
We have lived long enough under the glamour of splendid 
cabinet, upholstery, gold and brass work, and the people, while 
not objecting to the glamour, etc., demand the addition of a 
little fresh air. 


Our correspondent calls attention to the illusion which pre- 
vails very generally, which is that an apartment can be venti- 
lated satisfactorily by simply providing openings for the escape 
of air. Simple as the idea mey seem, a surgical operation 
would be required in many cases to make people understand 
that, in order to get fresh air into a car or room, there must be 
provision made for it to enter, and for an adequate supply at 
all times. There is very little difficulty in exhausting bad air, 
the great trouble in ventilation is the admission of fresh air ; 
Nevertheless, in nine-tenths of the efforts which are made to 
ventilate cars and houses no attention at all is given to the 
means of supplying pure air.—Eprror AMERICAN ENGINEER. 
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OBTAINING SPECIFIC GRAVITY WITH A PLAT- 
FORM SCALE. 








By Joun F. Warp. 





ENGINEERS and others sometimes find themselves in situa- 
tions where they wish to find, without delay, the specific 
gravity of some material found in the progress of the work in 
hand, and the apparatus for making the usual test is perhaps 
hundreds of miles away. 

Fortunately it is usual, or at least frequent, in even the 
most remote parts of this country, to find at any reasonably 
well fitted out ranch ‘or mining or construction camp some 
sort of a platform scale, which if properly used will find the 
specific ek of a specimen of 30 lbs. weight or upward as 
accurately as is required for most purposes, and the larger the 
specimen the greater the accuracy. 

The way of getting at the result is to weigh the specimen 
in the air, calling the weight W, then put a tub or other vessel 
on the scale, and putting in enough water to cover the speci- 
men to be tested, without overflowing, take the united weight 
of the tub and water. Now suspend the specimen in the water 
from some point independent of the scale and tub in such a 
way that it is completely covered by water and does not touch 
the tub. Note the increase in weight caused by the immersion 
of the specimen in the water. This is the weight of the vol- 
ume of water displacedtby the specimen, and may be called D. 

Divide the weight W of the specimen by the displacement 
weight D, and you have the specific gravity, or in the shape 


of a formula — 


; oe specific gravity. 
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A VESTIBULE TENDER. 








In our last issue we presented an illustration taken from the 
photograph of the vestibule train exhibited by the Pullman 
Company at Chicago, showing the engine Columbus with ves- 
tibule tender, which was built at the Baldwin Locomotive 
Works. We now present a side elevation of the tender on an 
enlarged scale, showing the method by which the vestibule is 
attached and the general outlines of the construction of the ten- 
der. The tank and coal-box with the water scoop remain un- 
changed from the usual form adopted in regular work. The 
only change which has been made on the tender at all is the 
addition of the Pullman vestibule, as it isshown. This con- 
sists of a vestibule bracket, as it might be called, correspond- 
ing to the end of a car, and rising up flush from the back end 
sill of the tender, just as the ordinary face of the vestible rises 
from the end of the platform of a passenger car. The vesti- 
buling arrangement is then fastened directly to this, so that 
the action between the tender and the front car is identically 
the same as that between any two cars on the train. While 
this vestibule attachment will undoubtedly be serviceable in 
the case of train robberies, as was suggested in our last issue, 
on Western roads, there is a very strong sentiment in favor of 
the vestibule attachment for protecting cars and trains from 
ordinary accidents and the prevention of telescoping. 











- About a — and a half ago a certain New England road had 
a train equ _ with the vestibule attachments. The super- 
intendent of motive power was very enthusiastic over the re- 
sults, which he obtained in steady riding, and was positive 
that increased safety would result. Speaking with his general 
manager on the subject, he made use of the expression, which 
he confessed seemed an exaggeration, in saying that if he 
could have his way he would put a vestibule even on the ten- 
der, hardly realizing that such a thing would be ee an 
accomplished fact in the near future. There is very little to 
be said in regard to the mechanical construction of this par- 
ticular arrangement, inasmuch as it is clearly shown by the 
engraving, but it is particularly interesting from the fact that 
while it is the first, it will probably not be the last one of these 
attachments to be used. 
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TECHNICAL IMPORTANCE OF ALUMINIUM | 
AND ITS FUTURE APPLICATIONS. 


THE general effect of aluminium when used to alloy with 
other metals is the increase of their ductility when small quan- 
tities are added, and of their ultimate strength when the 
amount employed is larger. A certain mean quantity there- 
fore gives the most favorable results in both respects. The 
aluminium-bronzes are the most generally useful alloys ; in 
the following table are some figures given by Tetmajer for 
cast specimens : 


























Commercial Percentage of | P Extension on 1 dm. 
name. ahemtabem. Tensile strength. (8.9 in.) 
| Lbs. per sq. in. Per cent. 
Gold-bronze....... 5.5 50,900 64 
Steel-bronze....... 8.5 63,650 52 
Acid-bronze....... 10 80,800 Re: 
_ 11.5 101,800 0.2 
! - — 
All these bronzes are almost unaltered in air. The 8.5-per 


cent. alloy is that in which the increased tensile strength and 
the augmented extension are combined to the greatest advan- 
tage. The 11.5-per cent. alloy represents the limit at which 
the addition of aluminium renders the product brittle. The 
so-called “ steel bronze,’’ when cast, has an elastic limit of only 
7,600-10,180 lbs. per square inch, but this can be raised by 
working to 80,500 Ibs. with an ultimate strength of 76,000 Ibs. 
and an extension of 35 per cent. This alloy has been used by 
the Maschinenbau-Actiengesellschaft in Niremberg for eccen- 
tric straps, bearings, gear-wheels and similar purposes. Nails 
and screws have been made from it, and it has been used for 
the couplings of the tubes connecting steam-heated railway 
coaches. Bearings made from the 5-per cent. brovze wear bet- 
ter than those of gun metal containing 10 per cent. of tin. 
Hard rolled sheet with a high content of aluminium has been 
used for springs in such things as arclamps. Tetmajer has 
also tested certain cast specimens of aluminium brass. The 
brass used contained 67 per cent. of copper and 33 per cent. of 
zinc. The results show that copper can bear a much larger 
percentage of aluminium before becoming brittle than brass, 
This is also true as regards different qualities of brass, the per- 
missible quantity of aluminium increasing with the percentage 
of copper. 

Aluminium lends itself to the production of decorative 
effects, as it may be given a dead white surface by the action 
of caustic soda, and gray tones can be produced by similar 
means. It may be readily spun, and all kinds of hollow goods 
prepared from sheet metal withouta joint. The tensile strength 
of cast aluminium is about 12,700 to 15,300 lbs. per square inch, 
and it hag an extension of only 3 per cent. Its strength may 
be raised by working, and notably by rolling. It is annealed 
by heating and rapid cooling. 

Attempts have been made to raise the strength of aluminium 
by the addition of small quantities of other metals. The fol- 
lowing are the results with copper: Tensile strength (lbs. per 
square inch), 2.7 per cent. of copper added, cast, 20,500 ; cold 
rolled, 38,200 ; annealed, rolled, 25,500 ; 6 per cent. of copper 
added, cast, 15,800; cold rolled, 42,000; annealed, rolled, 
25,500 ; 2.5 per cent. of copper and 2.5 per cent. of cadmium 
added, cast, 24,200. Hatension on 1 dm. (3.9in.) per cent., 2.7 
per cent. of copper added. cast, 13.5 ; cold rolled, 3 ; annealed, 
rolled, 19.5 ; 6 per cent. of copper added, cast, 5 ; cold rolled, 
10 to 12; annealed, rolled, 10 to 12; 2.5 per cent. of copper 
and*2.5. per cent. of cadmium added, cast, 18. When 10 per 
cent. of copper is used the alloy is brittle in the cast state, but 
loses its brittleness on working, and is fairly hard, while its 
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specific gravity is not raised much above that of pure alu- 
minium, being 2.9. 

Aluminium is troublesome to cast, forming blow-holes free- 
ly, a defect which Coehn has attempted to remedy by the addi- 
tion of sodium. The electric conductivity of aluminium is 
only 59 per cent. of that of copper, in spite of which it might 
be used for eres om ty purposes on account of the saving 
of weight. The conductivity of aluminium-bronze is too low 
to allow of its use for telegraph or telephone lines, for which 
purposes it is otherwise well suited on account of its high ten- 
sile strength. Pure aluminium, when cast, shrinks about 1.8 
to 2 per cent. ; the shrinkage is diminished by the addition of 
8 per cent. of copper. The loss by oxidation on remelting is 
about 2 to 6 per cent. The problem of soldering aluminium 
satisfactorily is not yet completely solved. Taking the present 
price of aluminium at 3) cents per Ib., it is volume for volume 
164 per cent. cheaper than nickel, 11 per cent. cheaper than tin, 
and only 20 per cent. dearer than copper. 

The Oesterreichische Alpine Montangesellschaft uses a 10-per 
cent. ferro-aluminium in quantities of, 0.25 to_0.5 per cent. as 





for the sheathing of ships. Nemetz has made many experi- 
ments on the suitability of aluminium for the beams of analyti- 
cal balances. Rolled aluminium sheet has long been used with 
success, but these later experiments were with the cast metal. 
Pure aluminium was too weak, and the alloys containing cop- 
per had a tendency to form cracks during stamping. The best 
results were obtained with an alloy of aluminium containing 8 
per cent. of fine silver and 2 per cent. of chemically pure cop- 
per, the casting, after being diminished in cross section about 
0.2 to 0.8 millimeter by pressure, béing hard and springy, free 
from cracks, and showing no tendency to flexure until severely 
overloaded. The surface could be polished with very fine 
emery paper and oil, but with other polishing agents a rough 
porous appearance was produced, although the metal was 
really free from pores. The alloy retains its condition better 
than ordinary gilded beams, even after having been in use for 
years. When aluminium is cast a second time a certain quantity 
of fresh metal must be added to avoid the formation of blow- 
holes. Aluminium can be made into tubes by the Mannes- 
mann process, 




















29 
» tea er 





CONSTRUCTION OF THE TWIN-SCREW STEAMER ‘‘COYA’’ ON LAKE TITICACA. 


an addition to Siemens-Martin steel of special quality. The 
action is a double one. The steel bath is quieter, and blow- 
holes are almost wholly removed. The addition of ferro-alu- 
minium ‘is not found necessary for crucible cast steel. The 
addition of aluminium has also been practised by the Wit- 
kowitzer Bergbau- und Eisenhiittengewerkschaft for producing 
sound castings, with success. The additional cost is quite 
trifling. The attempt to use aluminium as a substitute for 
ferro-manganese in the converter or in an open-hearth furnace 
is rendered nugatory by the lightness of the metal causing it to 
float on the surface of the bath, and there burn uselessly, If 
added to the metal in the Jadle the surface becomes honey- 
combed in an inexplicable manner, so that the use of aluminium 
is restricted to the removal of comparatively small evolutions 
of gas in place of silicon, which has long been used for quiet- 
ing the metal and getting sound castings. 

As regards the prevention of blow holes in copper, phos- 
phorus appears better suited thanaluminium. It isstated that 
according to the experience of the French Navy aluminium- 
brass containing 2 per cent. of aluminium has been found to 
resist the action of sea water, and to be the most suitable metal 





The future applications of aluminium depend mainly on its 
price. There appears reason to think that the actual cost of 
manufacture cannot by the present processes fall much below 
15 cents per lb. The author compares the cost of its produc- 
tion with that of iron. He finds that the price of the raw mate- 
rial is eight times as great as that of iron for a given content 
of the metal. He calculates that the capital expenditure neces- 
sary per ton of aluminium is about 56 times as large as that 
requisite for an iron works. The cost of energy, even allow- 
ing the use of water-power, is about three times what it would 
be for iron. In addition to this an expenditure of 1.5 cents per 
Ib. of aluminium is necessary for the carbon electrodes used. 
From these figures it results that aluminium must be 6.7 times 
as dear as iron without reckoning the cost of the electrodes— 
that is, taking pig-iron at only 2 cents per lb., the manufactur- 
ing cost of aluminium would be 13.4 cents per lb., or with the 
addition of the 1.5 cents for electrodes mentioned above, 14.9 
cents. 

Progress of the Aluminium Industry.—A comparison is drawn 
between three 10-ton displacement sailing yachts built of wood, 
steel and aluminium, respectively. For the same strength the 
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aluminium yacht will have less than half the weight of the 
others ; this will mean a larger amount of ballast, in order 
that the displacement may be the same, and a correspondin 
lowering of the center of gravity. Thus, in the wooden vesse 
the center of gravity will be 1.4 ft. ; in the steel vessel, 1.5 ft. ; 
and in the aluminium vessel, 2.1 ft. below the water-line, The 
stability of a vessel is greater the lower the center of gravity, 
and the sail area is proportional to the stability. For the 
three yachts in question the sail areas will be in the ratio 
1 : 1.06 : 1 35, and as the speed is proportional to the square 
root of the sail area, this value for the three will be in the ratio 
1:1.03:1.16. For the same displacement, then, the alu- 
minium yacht is much the fastest. The ratio of cost may be 
approximately stated as 1:1: 1.8, but from this last figure 
must be deducted the value which the worn-out hulk of the 
aluminium yacht will still possess. 

Great advantage as regards weight is claimed for the use of 
aluminium framework for the windows of railway coaches ; it 
should also be employed for parts of sewing-machines. An 
alloy of aluminium with 17 per cent. of copper is recommend- 
ed for slide-valves. For glue, gelatin and wax boiling and 
melting pots, aluminium has the advantage that it does not 
discolor the products, as do iron and copper, by forming col- 
ored sulphides with the sulphur in the glue, etc. An alloy of 
aluminium with 6 per cent. of copper is employed for watch- 
cases in the Swiss watch industry. Lithographic stones and 
composing-sticks of aluminium have been patented. A large 
number of small articles, such as penholders, billiard cues, etc., 
are made of aluminium by the Mannesmann method of tube 
rolling. 

Aiswialens tienite is being extensively used for marine and 
torpedo work ; it has a lower specific gravity (7.7) than any other 
non-rusting metal (phosphor-bronze = 3.9). The ‘‘ double 
bronze’’ wire for telephonic use is an aluminium core with a 
copper sheathing, its breaking strain is 96,700 lbs. per square 
inch, and its conductivity is 69 per cent. of that of copper, 


which is better than silicon-bronze of the same strength. The: 


5-per cent. bronze is well fitted for the ignition tubes of gas 
motors on account of its resistance to oxidation at high tem- 
peratures ; according to H. Schiff it is 17.6 times less oxidizable 
than copper, when heated in oxygen, apparently because the 
layer of oxide first formed does not scale, and thus protects 
the metal beneath. The 12-per cent. bronze has been used for 
some time for the needles of percussion caps. 

With respect to the addition of aluminium to steel, J. O. 
Arnold states that he has observed a temperature rise of more 
than 100° immediately after the addition, and is of opinion that 
the freedom of the casting from blow-holes is due in great 
measure to the reduction of dissolved carbon monoxide by the 
aluminium. He has passed this gas over red-hot aluminium 
and obtained alumina and carbon, and by passing carbon- 
monoxide through a molten steel containing aluminium he has 
raised the carbon content from 0.30 to 0.51 percent. The addi- 
tion of aluminium is recommended for all castings which are 
to stand pressure, and is effected as follows: The aluminium 
ingots are heated ina small ladle and some iron allowed to flow 
on to them ; these are mixed until the mixture begins to solid- 
ify, whereupon the mass of the iron is run into the casting ladle 
and the aluminium alloy immediately poured in ; 0.2 lbs. of 
aluminium per 100 Ibs. of iron arerecommended, The casting 
is not made immediately after the addition of the ferro-alu- 
minium, but as soon asa thin scum makes its appearance on 
the surface of the metal, which by this time will have cooled 
to orange-yellow. The reason for thus waiting is protably be- 
cause the contraction of iron containing aluminium is greater 
than that of ordinary cast iron, so that the more nearly the 
temperature approximates to the solidifying point when the 
casting is made, the better this will be.—Jron. 
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TWIN-SCREW STEAMER FOR LAKE TITICACA. 





By J. G. B. 





THE accompanying engravings represent the work in prog- 
ress on the reconstruction, on the Jake shore, of the new twin- 
screw steamer Coya. ‘ 

As some of your readers may not be very well informed about 
Lake Titicaca, perhaps a few particulars will not be out of 
place. This beautiful lake is 12,500 ft. above sea level, and 
the highest navigable lake in the world. It forms part of the 
boundary between the south of Peru and Bolivia. 

Puno, the chief Peruvian port, is connected with the coast 
by a railroad, the distance being 325 miles. The managers of 
the railroad also control the navigation on the lake. 








The latter is about 120 miles long, and varies from35_to 45 
in width, fresh water. 

Two small steamers, about 100 ft. long, have been plying 
the waters of this historic lake for the past 20 years, but the 
need of a new and larger vessel has long been felt, as the “‘ im- 
ported” freight, merchandise, etc., for Bolivia has gradually 
been inc ng, likewise ‘‘ exported’’ freight—silver, copper, 
and lead ores, also quinine bark, coca, etc. The want has at 
last been supplied in the twin-screw (steel) steamer Coya, 
whose dimensions, etc., are as follows : 

Length between perpendiculars, 170 ft. ; breadth moulded, 
26 ft. ; depth moulded, 12 ft., and is guaranteed to carry 260 
tons on a draft not exceeding 7 ft. 

The hull was constructed by Messrs. William Denny & 
Bros., of Dumbarton, Scotland, and the machinery by Messrs. 
Denny & Co. of the same town. 

After being erected in the yard, she was taken to pieces and 
shipped to Mollendo, Peru, to be rebuilt on the lake. 

The vessel has been constructed of the very lightest possible 
scantling consistent with longitudinal strength, and has four 
water-tight bulkheads carried up to main deck, 

She is a flush-decked steamer, with a very long bridge amid- 
ships ; this is given up almost entirely to the accommodation 
of first-class passengers, provision being made for 45. 

A large dining saloon seating 35 is to be fitted near the fore 
end of the bridge, and will be handsomely panelled, painted, 
and decorated. State-rooms, large and airy, and a separate 
and comfortable cabin is provided for the use of ladies. 

She will be rigged as a fore-and-aft schooner. Machinery 
consists of a pair of direct-acting, surface-condensing, com- 
pound twin-screw engines, arranged so that each propeller 
— be worked independently of the other ; two navy boilers 
16 ft. 6 in. long by 8 ft. diameter, and having in all four fur- 
naces 3 ft. inside diameter ; working pressure, 110 lbs.; two 
cylinders, one high pressure and one low pressure. High- 
pressure cylinder to work the starboard engine and the low- 
pressure cylinder the port engine. High-pressure cylinder, 20 
in. diameter ; low-pressure cylinder, 38 in.; stroke, 24 in. 

Propellers built up three-bladed, shifting blade, both to work 
outward when going ahead. 

Tripping Gear.—A large balanced fly-wheel will be fitted on 
each line of shafting, on crank-shaft coupling. Each fly- 
wheel has notches cut in the rim so that, should the engine be 
on the dead center, it may be assisted by a hand-lever en- 
gaging in them. This hand-lever to be common to both en- 
gines, and to be worked from starting platform. 

The vessel has been specially built with a light draft, as, 
owing to the shallowness of the water, entering and leaving 
most of the ports is somewhat difficult. Nevertheless in some 
parts the lake has a depth of at least 1,000 ft. 

The speed guaranteed for the trial trip to be not less than 10 
knots, 
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AMERICAN AND ENGLISH LOCOMOTIVES. 





(Continued from page 821.) 





SomE years ago one of the distinctive features of American 
locomotives was that we used a truck and our English 
brethren did not. Of late, however, they have conformed to 
our practice, and now the use of the truck is very common 
under European locomotives. It is not worth while to 
spend any time in unprofitable discussion whether the use of 
the truck under locomotives originated here or in England. 
With the front axles of ordinary vehicles connected to their 
bodies with king-bolts, it does not seem as though any very 
great amount of invention was required either here or in Eng- 
land to connect a pair of axles to a locomotive in the same 
way. The points of interest in the present comparison which 
we are making will be the features in which the two trucks 
differ in construction. 

The following is the brief specification of the American 
truck : 

ENGINE TRUCK. 


With square wrought-iron frame, cast-iron pedestals, and 
center-bearing suitable for rigid center, with approved arrange- 
ment for equalizing beams and springs. 


WHEELS, 


Four Krupp steel-tired spoke wheels, tires held by retain- 
ing rings. 
AXLES. 
Of hammered iron, with inside journals 6 in. in diameter 
and 10 ins. long. 
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The specifications for the English truck or ‘‘ bogie”’ are as 
follows : 


BOGIE, 


The bogie is to be made of the form and to the dimensions 
shown on drawing. The wheels are to be placed 7 ft. 6 in. 
apart, center to center. The frame plates are to be of the 
same quality as those specified for the main frames, 1 in. thick 
and placed 2 ft. 72 in. apart. The axle-box guides are to be of 
the very best cast steel, of approved make, free from honey- 
comb and all other defects. The flanges are to be planed all 
over and fitted to template. They are to be fixed to the frame 
by bolts { in. in diameter, accurately turned, and driven tight 
into the holes. The frames are to be firmly secured to a cast- 
steel stay with 3-in. rivets, zigzag pitch. 
taken that the frames, when put together, are perfectly paral- 
lel and at right angles with the steel stay. The cast-steel 
cross-slide is to be planed on its rubbing surfaces and bored 
out to receive the bogie pin. Each side-controlling spring is 
to be laminated, and is to consist of 16 plates 24 in. wide and 
#; in. thick. They are to be made of the very best quality of 
spring steel manufactured from Swedish bar iron. Each 
spring must be thoroughly tested before being put into its 
place by being weighted with two tons, and on the removal of 
this weight it must resume its original form. The top plate 
of each spring must be stamped with the maker’s name and 
date of manufacture and be to the same specification as the 
driving and trailing springs. The plates are to be properly 
fitted and tempered, and are to be prevented from shifting 
side or end ways by nibs stamped upon them. The buckles 
are to be sound forgings, and are to fit the springs accurately, 
and are to be well secured by a short wrought-iron pin driven 
while hot through a hole in the top of the buckle, and with a 
hole in the top plate. Through the center of the casting form- 
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CROSS-SECTION OF AMERICAN EXPRESS PASSENGER 
LOCOMOTIVE TRUCK. 


ing the bogie-pin a wrought-iron pin 3 in. in diameter is to 

ass, fitted at the bottom end with a nut and washer ; the hole 
in the stay is to be elongated to allow for the lateral motion of 
the cross-slide. Each spring cradle is to be made of two York- 
shire iron plates 6 in. deep and 1 in. thick, with cast-iron dis- 
tance pieces riveted between them at each end ; these cast-iron 
pieces are to be provided with means of lubrication, and are 
to be shaped to rest on the saddles formed on the top of the 
axle boxes. The springs are to be coupled to the beams by 
hooks as shown ; the pins through the hooks are to be of steel, 
and the eyes of the hooks are tu be case hardened. The 
brackets holding the springs are to be of Yorkshire iron and 
are to be bolted to the frames with 1-in. turned bolts driven in 
a tight fit. The whole of the work is to be of the best descrip- 
tion, and the bogie, when finished, must be perfectly square 
and free from cross windings and according to drawings. 


BOGIE WHEEL CENTERS. 


The bogie wheel centers are to be of good sound cast steel 
of approved make ; quality, manufacture and tests same as 
specified for driving the trailing-wheel centers. Each wheel 
center to be turned to a diameter of 3 ft. 3% in., the rims are 
to be 4$ in. broad, 24 in. thick at center, to have 10 spokes 14 
in..thick at the booss and 4 in. deep, and at the rims 1 in. thick 
and 3} in. deep. The bosses are to be bored out parallel toa 
diameter of 7 in., and are to be 1 ft. in diameter. The wheel 
centers must be bored and turned strictly to template, so that 
they shall be exactly alike. Each wheel center must be forced 
on the axle by a hydraulic pressure of not less than 70 tons. 
The wheel centers are to be fixed to the axles without keys. 


BOGIE AXLE BOX, 


The bogie axle box to be of the best gun metal, kee 


to be 
of cast iron, to have bearing surfaces an 


provision for lubrica- 


Great care must be . 





tion, as shown on drawing. The axle-box bearings to be ;; in. 
shorter than the axle journal to give clearance. 


BOGIE SPRINGS. : 

The material, workmanship, method of construction and 
testing of the bogie springs must be the same as for the driv- 
ing and trailing springs. The bogie springs are to consist of 
14 plates 4 in. thick, 5 in. broad, to a span of 3 ft. 11% in. 


It will be seen that a noticeable difference in the two trucks 
is the fact that the center of the English bogie has lateral mo- 
tion, whereas the American truck has not. This, of course, 
brings up the much-disputed question of whether there is any 
advantage in having side-motion trucks on engines of the 
general plan here illustrated. 

It is, of course, true that if all the driving-whecls are 
flanged, that an engine with a lateral motion truck can run 
around or through curves and turnouts of shorter radius than 
is possible with a rigid center truck. On some of our older 
roads, such as the Baltimore & Ohio, and Boston & Albany, the 
front or main pair of driving-wheels on the American type of 
engine were formerly, and may be yet. made without flanges, 
in order to permit the engines to run over some of the very 
short curves in use on those lines. On curves of ordinar 
radius neither of these expedients is required; and it is 


Claimed that with our American ‘‘ swing trucks,” on which 


the weight of the engine is suspended by pendulous links, the 
‘* nosing’ or lateral movement of the front end of the engine 
is increased, and that lateral motion is not required unless the 
curves and sidings are unreasonably short. In the arrange- 
ment shown in the English truck which we illustrated it will 
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CROSS-SECTION OF ENGLISH EXPRESS PASSENGER 

LOCOMOTIVE TRUCK. 


be seen that the weight of the engine is supported on a laterally 
sliding plate or block, the movement of which is resisted by 
half elliptic springs on each side. Therefore before the truck 
can move in relation to the engine it must overcome the fric- 
tion of the sliding plate and also the tension of one of the 
springs. The amount of this tension may be so adjusted that 
under any ordinary conditions of working the truck will have 
no lateral motion, but would only move when any abnormal 
lateral strain is brought on it such as would occur in running 
into turnouts or curves of very short radius. Practically, 
then, Mr. Adams’s truck, for all ordinary conditions of werk: 
ing, has a rigid center, but in emergencies it can move later- 
ally. If the alignment of any road is such as to compel the 
running of engines over places which will produce abnormal 
lateral strains on the flanges of the driving-wheels by reason 
of the shortness of the radii of curvature, then the expedient 
employed on the English truck would seem to be a very good 
one. Tt is not required on the New York Central & Hudson 
River Railroad, and on nearly all our lines it is found to be 
more satisfactory to lay the track to suit the engines rather 
than to build engines to run on curves which are in many ways 
objectionable. 

in the construction of the truck frames there is a very 
marked difference. The main part of the English frame con- 
sists of two steel plates 1 in. thick and 14 in. wide riveted toa 
massive casting which supports the front end of the engine. 
The main part of the frame of the American truck consists of 
a bar whose section is 2 x 4in., which is welded together so as 
to form a rectangular frame 8 ft. 94 in. long x 3 ft. 92 in. 
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TRUCK FOR AMERICAN EXPRESS PASSENGER LOCOMOTIVE. 
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wide. The center plate, which carries the weight of the en- 
gine, is attached to this frame and supported by a system of 
trussing composed of bars of 4 < 1 and 1} in. section. 

The ‘‘ axle-box guides’’—or jaws, as we call them—of the 
English bogie are bolted to the sides of the steel plates, whereas 
on the American truck they are bolted to the under side of the 
rectangular frame. The spring of the latter bears against the 
under side of the rectangular frame, or, perhaps, it should be 
said that the frame rests on top of the springs. On the Eng- 
lish engine the springs are supported by castings bolted or 
riveted to the sides of the plate frames. It is thought that to 
make so important a membgg.as a truck frame to bear directly 
on top of the springs and“axle-box guides is a much more 
mechanical method of construction than it is to attach the 
parts to the sides of the frames, and thus subject them and 
their fastenings to very severe cross strains. 

An inspection of the engravings will also show that all that 
there is to resist the lateral pressure of the English engine against 
or toward the rails is the stiffness of the two 1-in. plates of the 
truck frame. It is very questionable whether these would have 
stiffness enough to prevent them from springing or bending if 
ee: were used on some of our rough and crooked roads. 

he truck wheels of the English engine are 3 ft. 93 in., whereas 
those of the other engine are 3 ft. only in diameter. In order 
to be able to use as large a wheel under the American engine, 
it would be necessary to use a different form of guides and 
cross-head, as wheels as large as those used by Mr. Adams 
would come in contact with the guide bars if made as they are 
in Mr. Buchanan’s machine. Large wheels are of course an 
advantage for fast running. 

The journal bearings are 10 X 54 in. and 10 x 6 in. respec- 
tively ; the American engine is the heaviest and has the largest 
journals. Probably if the difference in weight and size of 
wheels is taken into account the journals of the English truck 
are relatively the largest. 

Of the wheels perhaps little need be said, as those used 
under Mr. Buchanan's engine were made by Krupp, and Mr. 
Adams uses wrought-iron wheel centers. It is, therefore, 
hardly a question of European and American practice. It 
may be said, however, that it is only very lately that the 
merits of wrought-iron spoke wheels have commenced to be 
recognized in this country. 

Reference to the drawings will show that the truck springs 
of the one truck are 4 ft. and those of the other 3 ft. long, the 
foreign springs being the longer. The difference is in favor of 
English practice. 

It will also be observed that the bearing surfaces for the 
support of the weight of the engine on the center of the truck 
are very large on the English truck. It has always been con- 
sidered that it is important that a truck should have capacity 
for lateral adjustment to inequalities of the track. This is 
perhaps important on unballasted and very rough roads, but is 
much less so as the permanent way of lines isimproved. With 
fast speeds, amplude of bearing surface which gives stability 
is then more important than latter adjustability, 
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PATENALL’S IMPROVED SYKES’ SYSTEM OF 
BLOCK SIGNALS. 





By THE JOHNSON RAILROAD SignaL Company, Ranway, N. J. 


( Concluded.) 


IV. 


In reading the following explanation of the operation of the 
signal instrument whose construction was described and illus- 
trated in our article last month, the reader should have before 
him the engravings published in that number of the AMERICAN 
ENGINEER. 

Fig. 32, herewith, is a diagrammatic plan similar to figs. 1, 2, 3 
and 4, published with our first article in the May number of this 
paper, and shows a double-track road and three stations. In 
fig. 832 some of the parts of the signal instruments and their 
electric connections are indicated, with details omitted so as to 
make their relation to each other clear. The stations are des- 
ignated as A, Band C, as they were in figs. 1, 2, 3 and 4, 

The direction of the movement of the west-bound and east- 
bound trains is also indicated, as in the figures referred to. To 
simplify the description as much as possible, only those signal 
instruments and the wire connections which refer to the west- 
bound track are represented in the plan, and will be described 
now. It should be understood, however, that for an ordinar 
double-track line the instruments and systems of wire, with 
the exception ofjline wires, are duplicated for the other track, 
the construction and operation of the instruments and their 
connections being the same for each. 


e 





In order to make the operation of these appliances clear, it 
will be assumed, as it was with reference to our preliminary 
description of the block system, that we have a train 7, fig. 
82, at station A, and that A’s signal is raised to indicate 
**danger,”’ and that he has asked B by telegraph or ringing 
a bell to unlock his, A’s, signal, so that he may be able to 
lower it and admit the train to section 2. If this section is 
clear, B’s indicator at o’, fig. 21, would show that there was 
no train on from A, and his signal instrument would be in the 
condition shown by fig. 20—that is, the operating bar S' S 
would be pushed in to the extreme limit of its movement, the 
vertical sliding-bar Z LZ, which carries the arm H, would be 
raised up. During the upward movement of Z the nose 2” 
would have engaged with the nose p” on the sliding plate 7’, 
and the top of this plate, engaging with a shoulder on the plate 
J, would have carried the latter with it. The slots in those 
two plates (see fig. 28) would thus be brought opposite to the 
end of the plunger P, as also shown in fig. 20. Consequently 
the plunger may then be pressed inward, and if it is it will 
come in contact with and move the swinging arm #, as 
shown in fig. 27, the movement of which would. bring the in- 
sulating block m’ against the strip WV, which carries the pin 7’. 
This produces an electrical contact between 7’ and Q. 

By means of suitable wire connections—shown in fig. 32—this 
movement will establish a complete electrical circuit from a bat- 
tery Z, at station B, to station A, and through A’s electro-magnet 
M (shown in figs. 20.and 32). The effect of B’s plunging is to 
pass a current of electricity through A’s magnet, which will 
attract its armature f’, fig. 20, and raise the latch g. This 
will unlock A’s operating bar S’ 8S and permit him to pull it 
outward. This will unlock his signal lever and allow him to 
lower his signal, and thus admit the train to section 2. 

In fig. 27 it may be seen that when the plunger P is pushed 
inward against the arm # that the elongated slot in the plate j’ 
permits it to fall, so that its nose p’’ passes that of 7’ on the 
arm #. When the plunger is withdrawn both plates can fall 
into the position shown in this figure. In its descent the 
plate J carries with it the indicator B’, which brings the in- 
scription ‘‘ TRAIN ON’’ behind the slot o’, as shown in fig. 21, 
so that B’s indicator then reads, ‘‘ TRAIN ON FROM A,"’ which 
means that A has or can now admit a train to section 2. It 
will also be noticed from fig. 24 that when the plunger P is 
withdrawn and the plates J and j’ have fallen into the position 
in which they are shown in this figure, that it will then be 
impossible to push the plunger inward again until these plates 
have been raised up ; in other words, a signalman, having once 
plunged to the station behind him to admit a train, he cannot 
do it a second time until his plunger is released by raising up 
the plates Jand j’. The means of doing this will be explained 
presently. 

Let it be supposed now that the train is on section 2, as 
shown at 7”, and is approaching station B, and that B’s signal 
is raised to indicate ‘‘ DANGER,’’ and that the sliding or oper- 
ating bar S’ S of his signal instrument, fig. 20, is then in the 
position in which it is shown in the figure last referred to— 
that is, it is pushed inward as far as its limits of movement 
will permit. His signal lever Z, shown in fig. 5, would then 
be locked. Before the operator at B can lower his signal to 
indicate that the line in section 3 is ‘‘ cLEAR,”’ and thus allow 
the approaching train to pass his station, his signal lever must 
be unlocked. It has been explained that it is locked by means 
of a latch %, shown in figs. 10-17. This latch is released by 
raising the rod @ (’, fig. 9, which is connected to the rocker Ff, 
fig. 20. To raise this atch the horizontal sliding or operating 
bar S’ S, of the signal instrument, fig. 20, must be moved out- 
ward to the extreme limit of its movement, or into the position 
in which it is shown in fig. 25. This movement will bring the 
stud ¢’ in contact with the shoulder e. This turns the rocker 
about its center d and thus lifts the rod C’ and the releasing 
latch %, shown in figs. 10-17 ; but when the parts of the signal 
instrument are in the condition shown in fig. 20, the bar S’ 8 
is locked by the latch g, which engages in the elongated slot 0’, 
and the bar can only be moved outward a distance permitted 
by the length of that slot. To disengage the latch the mag- 
net M must be energized so as to attract and lift the arma- 
ture f’ and the latch with it. 

It has been explained that the magnet is electrically con- 
nected by a wire 3 with the plate P’. The plate P is con- 
nected by another wire 1 with a line wire leading from station B 
to station 0. As plates P’ and P’ are sepatated by non-con- 
ducting material when the parts are in the position in which 
they are shown in fig. 20, there is no electrical connection be- 
tween them. Consequently it is impossible to send a current 
of electricity from station C through the line wire to the mag- 
net D in B’s signal instrument. In order to establish electric 
communication between his magnet M and station C, the sig- 
nalman at B pulls out the knob Hand the operating bar S 4’ 
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as far as the slot }’ and latch g will permit. This will bring 
the lug ¢ between the two abutmentsaa’. At the same time 
the movement of the stud 0” acting on the. bell crank 0" » m 
and the stud m will depress the vertical bar J Z, and the outer 
end of the lever 7 qs and raise the contact-making jaws s s’, 
so as to establish electrical connections between the plates 
P’and P’. This movement of S’ 8 will not, however, be suffi-- 
cient to permit the stud e’ to engage with the shoulder ¢ of the 
rocker R and therefore before A’s lever can be released the 
latch g of his signal instrument must be raised out of the 
~notch 5’ so as to unlock the bar S’ 8S. But, as has been ex- 
plained, the latch g can only be raised by the magnet M acting 
on the armature f’—that is, the magnet .V must be energized 
by a current of electricity so as to attract f’ and raise the lever 
G and its latch g. 

The signalman at B having then drawn out the knob H and 
operating bar S S as far as the latch g and slot d’ will permit, 
and having thus established electrical connection between his 
magnet Mand 0Q’s signal instrument, B would then ask C by 
telegraph or ringing an electric bell to unlock his, B’s, oper- 
ating bar. If the line between Band C or section 3 was then 
clear, ( would do this by pressing the plunger P of the signal 


in fig. 27. This action, as has been explained, and as is shown 
in the figure, produces electrical contact of the pin 7’, on the 
conducting strip V, with the conducting strip Q, thus creating 





fig. 10), which releases his signal lever LZ, fig. 5. When the 
lever G, fig. 20, is raised up, it permits the lower end & of the 
arm g' on the T-shaped lever i) 9’ to engage below the end 
of G and move toward the right. This movement carries the 
horizontal arm / 7%’ and the vertical rod 2 h’ connected to it 
downward. The latter, acting on the short arm a” on the 
shaft K, lowers the indicator B so as to bring the word 
‘* CLEAR’’ (see fig. 26) in sight behind the slot 0, which indi- 
cates to B that his operating bar is then free, and that he can 
draw it out and release his signal lever. 

When the bar S of the instrument at station B is moved to 
its extreme outward limit, as shown _in-fig. 25, the stud 0”, act- 
ing on the bell-crank o” n m, depresses the vertical bar L L, 
which in time acts on the lever r g 8, raises up the circuit- 
making jaws 88’ past the plate P’ and bredks its electrical 
connection with P’, by which a circuit was formed between (’s 
battery Z (see fig. 32), and B’s magnet M, when n’' was brought 


| into contact with Q by the operation of C’s plunger. 


As the operating bar S in the instrument at station B is now 
locked in its extreme outward position by the latch d, and can 
only be unlocked by the action of the magnet M, and, as has 


| been explained, the circuit between C’s battery and B's mag- 
instrument at his station into the position in which it is shown | 


net is broken by the movement of the lever 7 g 8, when the 
bar S at station B was drawn outward to its extreme limit, it 
is obvious that when JB’s signal lever has once been unlocked 
by C to enable B to admit a train to section 3, that C then 








































































































an electrical connection between Vand Q. Referring now to | cannot unlock B’s operating bar S’ Sa second time. As soon 
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DIAGRAM OF CIRCUITS OF PATENALL’S SYKES’ SYSTEM OF BLOCK SIGNALS. 


station (, in fig. 32, in which the relation of the principal parts 
of the signal instruments and their connections is indicated, 
it will be seen that the strip V is in permanent electrical 
communication by a wire 4—also shown in fig. 20—with a line 
wire W”, fig. 32, and the strip Q is connected by a wire 5 with 
a battery Z. This battery is connected by the wire 6 to the 
line wire w'’ and thence by the wire 10 and 9 to the magnet M 
at station B, This magnet is connected by the wire 3, 3 to 
the plate P’, which is placed in electrical communication 
with P” by the contact making jaws s 3’, figs. 20 and 23. 
P", fig. 32, is permanently connected to the line wire W” by 
the wire 1 1. 

It will thus be seen that if the signalman at B pulls out his 
operating bar S’ S, fig. 20, as far as the slot d’ will permit, and 
has thus established electrical connection between P’ and P", 
his instrument is then in adjustment to have his operating 
bar and signal lever released by the signalman at C. Having 
done this, if he asks C to release the signal at B, and @ plunges 
to B, he—C—will, as described, create an electrical connection 
at n' at station C, and establish a circuit from the battery Z on 
the path 5, Q, n' V4, W" 1,1, P’, P’, 3, 8, M, 9 10 w”, 6 to Z. 
The electrical current will thus flow from the battery at sta- 
tion C through the magnet M at station B, and will thus at- 
tract the armature f’, fig. 20, raise the lever @ and latch g, 
which releases the operating bar S’ S. 

B can now draw out the operating bar S’ S to the extreme 
outward limit of iis movement. In doing this the pin e’ oper- 


ates the rocker R and raises the rod (’ and latch & (shown in 


. 





as this circuit is broken the magnet J loses its vitality and re- 
leases its armature /’, fig. 25, and allows the lever G and 
latch g to fall and engage with the notch d’' when the bar S is 
drawn out to its full limit. When the movement of this bar 
is completed 8s remains in contact with the plate P—which is 
connected to the magnet M—and #’ is in contact with P’”, which 
is connected by the wire 2, 2, 2 (see fig. 32), with a track cir- 
cuit, 2 F G H at station B. This connection is shown direct 
to simplify the diagram, but in practice a relay is interposed 
between the magnet ¥ and the track. 

The outward movement of the operating bar &' 8, fig. 20, 
also brings the cam J in contact with the roller 7’, attached to. 
the arm /7 of the T lever. The effect of this is to raise up 
the outer end / of the lever and the rod h h’, which operates 
the shaft K and raises the indicator B so as to display the word 
‘* BLOCKED” behind the slot 0. When the arm g’ is moved to 
the left, the arm G falls behind the end & into the position 
shown in fig. 25, and thus holds up the indicator until the 
armature /* is again attracted by the magnet M. It will thus 
be seen that as soon as the signalman at B or any other station 
is permitted to admit a train to the section ahead of him, his 
signal instrument indicates that that section is ‘‘ BLOCKED.”’ 
This indication cannot be changed until the magnet is ener- 
gized and attracts the armature /’ and raises the arm G, which 
will permit the arm g’ of the 7’ lever to move toward the right, 
and the arm / #’ and rod / h’ to fall, which will lower the in- 
dicator B. 
= It has been explained that when B plunged ,to A to admit a 









THE AMERICAN ENGINEER 


- 


[August, 1893. 








train from A to section 2, that the drop-plates J and j’ fell into 
the position in which they are shown in fig. 24, and effectually 
locked B’s plunger, and thus prevented him from plunging a 
second time and admitting another train to section 2 until 
these drop-plates were raised up. It has also been described 
how an electrical connection was established in B’s instrument 
between the plate P’ and P’’, when his operating bar S’ 8S was 
pulled out into the position in which it is shown in fig. 25. 
The plate P’’, as has also been explained, and as is shown at 
station B, in fig. 32, is connected by a wire 2, 2, 2, 2, at p, with 
a rail 1 G of a track circuit H F G H. 

It will also be seen from the same figure that the magnet ¥, 
at station B, is in electrical communication by a wire 9, 9, with 
a battery y', which is also connected by a wire 10, 10 to the 
rail # F of the track circuit. When, therefore, the train which 
is on section 2 reaches this track circuit, and a pair of wheels 
gets into the position m n, it will close an electrical circuit and 
permit electricity to flow from the battery y' through the 
path yI0 omnp2222P" P83 M9toy’. ‘iThe effect of 
this is to energize the magnet Mof B’s instrument and thus 
attract its armature f and raise the latch g, and thus unlock 
B’s operating bar S'S. He can therefore push it inward if 
there is occasion to do so. 

From fig. 25 it will be seen that when this bar is drawn out- 
wardly to the full extent of its movement that the vertical bar 
# Eis depressed, and that the nose / on the swinging bar # 
comes below the nose p” on the drop-plate j’. When the bar 
S Sis pushed inward the stud 0”, acting on the bell-crank 
o'' n m, raises up the vertical bar Z Z and Z#, which latter car- 
ries the plates 7’ and J with it, and thus restores them to the 
position in which they are shown in fig. 20. When the plate I 
is raised up it takes with it the indicator B’, so that the words 
‘** PRAIN PASSED’’ will be displayed in the slot o’, and B’s indi- 
cator will read ‘‘ Train passed from A.’’ * 

Section 2 now being clear, and the plunger of B’s signal in- 
strument being in condition to be operated, he can plunge 
to A to admit another train to section 2, if requested to do so 
by A. It must be kept in mind that before B can unlock A’s 
instrument, A must draw out his operating bar as far as the 
elongated slot 0’, fig. 25, will permit, which will bring the lug 
of his instrument ¢ between the abutments aa’. This move- 
ment as explained establishes electrical communication (see 
fig. 32) between the plate P and P’ at his station, thus creat- 
ing a circuit from station Bon the path n N4 W'1P" P’'3 
M9yw'6Z5 Qton'. 

It will therefore be seen that there must be a co-operation of 
the signalman at each end of a section before a ‘‘ CLEAR”’ line 
signal can be given or received. The signalman at the end of 
a section is powerless to allow a ‘‘ CLEAR” line signal to be 
given for the section behind him until the previous train, 
which has been on that section, has passed over the track cir- 
cuit at his station. This system, therefore, as it has been ex- 
pressed, provides an ‘‘ automatic system which interlocks with 
the signalmen.’’ This it is thought gives the highest degree 
of safety attainable. 

When a train has reached A, and he has set his instrument 
to be unlocked by B, and Bhas plunged to A, B’s plunger is 
then locked by the falling of the drop-plates 7’ and J. These 
cannot be raised in any other way than by first drawing the 
operating bar S’ S outward to the full extent of its movement, 
so that the nose 7 will come below p”, and then by returning 
this bar to its inmost position. B’s operating bar when in its 
inward position is, however, locked by the engagement of the 
latch g in the notch 0’, and can only be unlocked by GC, the sig- 
nalman ahead of him. If (should do this, and B should then 
pull out his operating bar as far as it will go, so as to be able 
to raise the drop-plates, it would then be locked by the latch g 
engaging with the notch d”, and electrical connection between 
Band C would be broken. It would then be impossible for B 
to return his bar, and until he did this he could not plunge 
to A. Under these conditions the only way that his operating 
bar can be unlocked is by the passage of the train, which was 
admitted to section 2 when B plunged to A, and its passage 
over his track circuit. 

It will thus be clear that not only is it impossible for B to 
admit a train to section 2, until the first one admitted has 
passed out of it and on to the track circuit at B, but it is 
— impossible for C to plunge to B until section 3 is 
clear. 

When the operating bar of a signal instrument at any station 
is drawn out into the position shown in fig. 25, it is then im- 
— for the signalman to plunge to the station behind him. 

e is, however, free to move his signal levers and lower his 


* Sometimes this part of the indicator which is seen under these condi- 
tions is left blank, so that it then reads “ From A,” 
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signals to admit a train approaching his station to the section 
beyond. Having done this, it is now of the utmost importance 
that a second train should not be allowed to enter this section 
so long as there is another train on it. It has been explained 
that if through carelessness or misapprehension of any kind a 
signalman should forget to return his signal to danger behind 
a train, that provision has been made to guard against such 
oversight. This is the electric slot instrument and track cir- 
cuit, which was described in our second article, with which this 
system of signals is supplemented. Such a circuit is shown 
in our diagrammatic plan, fig. 32, and is similar to the one illus- 
trated in our article referred to. This is shown at each end of 
the stations. Thus at station B, A B D €@ represents the track 
circuit. If a train should pass the signal at this station and 
the signalman should omit to raise his signal behind it as soon 
as the train reached the track circuit, and a pair of wheels, 
2 y, produced an electrical connection between the two rails, 
the effect would be to short circuit the current of electricity, 
and instead of flowing from the battery 2” through the mag- 
net sin the slot instrument in the path 2” desgaftoz’. The 
current would thus be cut off from the magnet in the slot in- 
strument, and the effect would be to raise the signal at this 
station in the manner which has already been described. In 
practice a single-track circuit with a relay is often used for 
both the electric slot and the signal instrument, so ‘that one 
track circuit will answer for both. We have illustrated our 
article with two track circuits, because their operation may be 
followed more easily than is possible if the two are combined 
in one. 

It was also explained that the signal instruments for the 
west-bound track only are shown in fig. 32 and described 
above. 8’, S, S’ are the signals which refer to the east-bound 
track. Duplicate signal instruments, exactly similar to those 
which have been described, are provided to control the signals 
on the east-bound track. Their connections are, however, 
arranged so that the same line and track wires answer for 
both sets of instruments, 

The operation of this system of signals may be summed up 
as follows : 

1. No signalman can give a clear line signal without the co- 
operation of the operator at the next station ahead of him— 
that is, the man at the station ahead must unlock the signal at 
the station behind him before it can be lowered to indicate 
‘‘ LINE CLEAR’”’ for the intervening-section. 

2. A signalman at a station ahead cannot unlock the signal 
at the station behind him a second time until the train ad- 
mitted from the station in front of him has passed his station. 

3. It follows from these conditions, as stated in our first arti- 
cle, that a train can only be admitted to any block section 
through the concurrence of the operator at the entering station 
with the one at the other end, and if a train has been admitted 
on any section under the system described, such concurrence 
is not possible a second time until after the train has passed 
out of the section. Therefore the system complies completely 
with the law that “‘ two trains cannot at the same time occupy 
the same space or block section at the same time.” 

For the special modification of the Sykes system which we 
have described,. the inventor, Mr. Patenall, claims in his 
patent : 

‘* While my present apparatus embodies some of the generic 
features of what is commonly known as the Sykes Block Sig- 
nal System, it differs therefrom in this, that while in the Sykes 
system the signal operating levers are locked in both the posi- 
tions of ‘line blocked” and ‘line clear,’ my present appar- 
atus provides for locking the signal operating mechanism in 
the position of ‘line blocked’ only, leaving it, when in the 
position of ‘line clear,’ free to be manipulated to throw the 
signal either to ‘danger’ or ‘safety,’ as may be desired, 
while at the same time I provide means for preventing 
‘ plunging’ to a station in the reara second time until the 
train sball —— have passed out of the block and into the 
next succeeding block. My invention further contemplates a 
normally twice-broken plunger circuit requiring an intentional 
setting of an instrument at any station before it can be suc- 
cessfully plunged to by the next succeeding station ; means for 
shifting the closed plunger circuit to the closed track circuit, 
and the simultaneous breaking of the: plunger circuit ; means 
for regulating the movement of the plunger and indicator in 
connection therewith, and in various details of structure and 
arrangements of -parts.’’ 

These signals are manufactured by the Johnson Signal Com- 
pany, of Rahway, N. J., and are now in operation in the tun- 
nel of the New York Central & Hudson River Railroad in 
New York City, and on the southern portion of the Hudson 
River Division of that line ; also on the Shore Line of the New 
York, New Haven & Hartford and Old Colony system from 
New Haven to Providence. 
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TWENTY YEARS’ PROGRESS IN TURRET SHIP 
CONSTRUCTION. 





AFTER considerable controversy anent the comparative 
merits of broadside and turret armaments for sea-going battle- 
ships, the determination to build mastless turret ships for ex- 
tended sea service, depending entirely on steain for purposes 
of locomotion, led up to the design of the Devastation. This 
vessel was completed in 1873, and at the brilliant naval display 
which took place off Portsmouth in that year she was the 
cynosure of all eyes, being the most powerful battle-ship of 
the fleet, and represented the latest ideas of naval designers. 
Iron was the material used in her construction, and the pri- 
mary features of the design were a low freeboard hull, 285 ft. 
long X 62.25 ft. beam, with a displacement of 9,837 tons, 
carrying two turrets on the middle line of the ship. A belt of 
armor extended from stem to stern (fig. 1), having a maximum 
thickness of 12 in. amidships and tapering to 10 in. toward the 
extremities. On the turrets 14-in. plates were worked, and the 
breastwork surrounding the turrets as a protection to their 
bases was plated with armor varying in thickness from 10 in. 
to 12in. The total weight of armor carried represented 2 900 
tons. She was armed with four 12 in. 35-ton muzzle-loading 
guns, mounted two in each turret, firing a projectile of 700 
Ibs. with a muzzle velocity of 1,390 ft. per second. This pro- 
jectile could pierce 14 in. of unbacked wrought-iron armor at 
1,000 yards, the weight of the charge of gunpowder being 140 
Ibs. The motive machinery was of the direct-acting trunk 
type, and on the official trial in 1872 a speed of 13 84 knots was 
attained, the engines indicating 6,637 H.P. Her subsequent 
behavior at sea fully justified the predictions of her designer, 
and all doubts as to her stability and sea-going capabilities 
which had been raised in the minds of the general public by 
the capsizing of the ill-fated Captain were set at rest. 

As the spirit of progress moved forward, other types were 
created, in which hydraulic power replaced steam in the manipu- 
lation of turrets and guns, and mechanical appliances performed 
the work previously accomplished by manual labor. Not onl 
did armor increase in thickness, but the artillery carried devel- 
oped at a rapid rate both as regards weight and penetrative 
power. An enormous step in advance was made with the lay- 
ing down of the Jnflexidle at Portsmouth in 1874, both in offen- 
sive and defensive power. In this vessel the complete armor 
belt was‘abandoned, and only the citadel, which extended for 
a length of 110 ft. amidships, afforded protection. The iron 
armor was disposed in two thicknesses of 12 in. each, with a 
layer of wood between. The turrets were formed of steel-faced 
armor 16 in. thick, placed en echelon above the citadel, and 
worked by hydraulic power. By this arrangement ail four of 
her 80-ton weapons could be discharged simultaneously right 
ahead, or astern, or on either beam. These guns were the 
heaviest ever mounted on a British battle-ship, and the weight 
of projectile fired reached 1,700 lbs., with a penetrative capacity 
of 23 in. of wrought iron, at a distance of 1,000 yards. She 
was provided with propelling machinery which at the trial de- 
veloped upward of 8,000 H.P., and maintained a speed of 13.8 
knots. The Inflexible was completed in 1881, and in fighting 
trim she has a displacement of 11,880 tons ; her length being 
320 ft., and breadth 75 ft. Although weapons of smaller cali- 
ber and thinner armor were sdeatal in subsequent vessels, the 
same elements of design as obtained in the Jnflerible were em- 
bodied in the Ajaz, Agamemnon, Colossus and Edinburgh. The 
two first-named were built of iron, and completed in 1883. 
They carried four 38-ton muzzle loading guns on a displace- 
ment of 8,660 tons, and the maximum thickness df armor was 
18 in. 
was largely used instead of iron, the displacement was increased 
to 9,420 tons, and 45-ton breech loading weapons were mount- 
ed, capable of piercing 20.6 in. of wrought iron at 1,000 yards, 
These vessels were laid down in 1879 and completed in 1886. 
They were provided with propelling machinery of 7,500 H.P., 
and in each case a speed of over 15 knots was realized. Com- 
pared with the steaming capabilities of the Jnflezible this was 
a marked increase, and may be partly attributed to the change 
of proportions adopted ; for while the vessels measure 5 ft. 
longer than the Jnjlerible, their beam is 7 ft. less, thus making 
a considerable departure in the under-water form. 

At a later period in the development of the turret ship opin- 
ion seemed to turn in favor of the concentration of the heavy 
guns in a single turret, and following out this principle, which 
had been combined in the Rupert many years previously, the 

Victoria and Sans Pareil were designed. The former was laid 
down at Newcastle in 1885 and completed in 1890. An excep- 
tionally powerful armament was provided for in the Victoria, 
consisting of two 110 ton guns mounted in a revolving turret, 
and firing ahead or on either side; one 30 ton gun firing 
astern ; and twelve 5-ton guns, in addition to machine and 


In the construction of the Colossus and Edinburgh steel’ 








quick-firing guns. 


Besides the artillery armament, which ex- 
ceeds in weight anything previously alluded to, she was 

uipped with six torpedo launching tubes for the discharge 
of Whitehead torpedoes—an addition to the offensive power 
rendered necessary by the rapid advancement of torpedo war- 
fare. The armored belt varied in thickness from 18 in. to 16 


in., and extended over a length of 162 ft. amidships. Above 
this belt the turret rested on a redoubt, the armor employed in 
the construction of both turret and redoubt being compound, 
18 in. thick. The Victoria has a displacement of 10,470 tons, 
measuring 340 ft. in length by 70 ft. in breadth, and her ma- 
chinery of 14,000 H.P. has propelled her at a speed of 16.75 
knots. 

A year after the Victoria was laid down, the first keel plate 
of the Trafalgar was placed upon the blocks at Portsmouth, 
and in this vessel, as well as in the Ji/e, a sister ship, the cen- 
tral citadel system, containing two turrets, was again adopted ; 
the en echelon arrangement was, however, abandoned, the tur- 
rets being placed in the center line of the ship. These vessels 
were 5 ft. longer than the Victoria, with a beam 8 ft. greater, 
and the normal displacement was 11,940 tons, or just 60 tons 
in excess of the Jnflexible’s displacement. In H.P., however, 
the Trafalgar had the advantage of 50 per cent. over the Jn- 
Jlexible, giving an increase of 20 percent. inspeed. Compound 
armor was adopted in the Trafalgar, and her belt, which varied 
in thickness from 14 in. to 20 in., extended overa length of 230 
ft. Although in this vessel additional protection was provided 
at the water-line, both with regard to area covered and thick- 
ness of metal used, the maximum thickness of-armor covering 
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the citadel and turrets was the same as that utilized for the 
turret and redoubt of the Victo ia. But a great modification 
was made in the principal armament ; four 67-ton guns were 
mounted, two in each turret, and between the turrets, carried 
in a box battery, were placed eight 5-in. breech-loading guns. 
As in the Victoria, an equipment of torpedoes and machine 

uns was included, the latter being mounted on a spar deck. 

y the adoption of the 67-ton gun the projectile, weighing 
more than half a ton, has as much force with the same charge 
of powder, weighing 520 lbs., at a range of 1,000 yards, as the 
shot from the 80-ton gun of the Jnflexible has on leaving the 
muzzle. 

The limit of size beyond which it was thought almost im- 
prudent to step in the Znjlexible, and which was barely exceed- 
ed, as measured by displacement in the Trafalgar, has been 
greatly extended in the battle-ship Hood, which has recently 
‘been completed at Chatham. The Hood at once claims the dig- 
nity of being the largest as well as the most powerful turreted 
battle-ship in existence. She undoubtedly represents the acme 
of perfection in turret-ship design, and embodies all the out- 
standing points of merit found most serviceable in previous 
ships. Between the perpendiculars she measures 380 ft., with - 
a beam of 75 ft., and has a sea-going displacement of 14,150 
tons. The construction of this leviathan battle-ship was com- 
menced at Chatham in August, 1889, and she was floated out 
of dock in July, 1891. Triple-expansion engines of 13,000 
H.P. have been fitted, capable of propelling the ship at a 
speed of 17.5 knots. On her recent steam trials the conditions 
imposed by the Admiralty were easily fulfilled ; under natural 
draft 9,540 H.P. was developed, and the speed attained was 
15.75 knots, while with a moderate allowance of forced draft 
17 knots was realized, the engines indicating 11,445 H.P. The 
behavior on service of the monster weapons carried by the 
Victoria has not warranted the appreciation of our naval au- 
thorities, and the primary armament of the Hood consists of 
four 67-ton guns, which are supplemented by a powerful 
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auxiliary armament of ten 6-in. quick-firing guns, disposed in 
a central battery between the turrets. In virtue of the devel- 
opment of high explosives scrupulous attention was devoted to 
this auxiliary armament, and in this connection the Hood is 
vastly superior to any turret ship previously constructed. 
Besides machine guns mounted in the military tops, there are 
others placed at every possible point of vantage around the 
hull, and she is further provided with seven tubes for the dis- 
charge of Whitehead torpedoes. Her armor is 17 in. thick in 
the redoubts, 18 in. thick in the turrets, and 18 in. thick in the 
belt, which affords protection over a length of 250 ft. The 
arrangement of armor and disposition of the armament is shown 
in fig. 2. The total weight of armor and backing aggregates 
4,550 tons, whereas in the Devastation the amount utilized in 
protection was 2,900 tons. In place of 12 in. of iron armor, 
then, we now have 18 in. steel-faced armor ; the total weight 
of armament carried by the Hood is 1,900 tons, against 515 tons 
as first mounted in the Devastation ; the weight of projectile 
fired has risen to 1,250 lbs., against 714 lbs. ; and the weight 
of charge used 4380 lbs., against 140 lbs., while the speed has 
been increased by fully 25 per cent. These are but a few of 
the gigantic strides which have been made during the period 
reviewed ; but to describe all the imp.ovements in construc- 
tion, equipment, and machinery would require much more 
space than we have at our disposal.—Industries. 
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ties of the same system laid on the line between Brussels and 
Antwerp, at the end of five years required considerable ex- 
ense for maintenance, caused by the crushing out of the bal- 
ast, while the number of trains was at that time 168,000. 
' 8. Webb Ties.—The ties laid in 1880 and 1883 upon the main 
line of the London & Northwestern Railway were abandoned, 
because the maintenance was more expense than it was with 
wooden ties. 

4, Metallic Ties on the Pennsylouania Railroad,—This com- 
pany has ceased to continue its tests for the following reasons : 
They are too light, their price is twice that of wooden ties, 
they lack elasticity, they are too rigid, and they are easily dis- 
placed on‘curves. 

5. Severac Ties.—The ties laid between Chantilly and Creil 
were taken up after having been laid for two years, and carried 
about 60,000 trains. 

6. Heindl Ties.—Ties laid between Vienna and Cracovia 
upon the Northern Emperor Francis Railroad of Austria car- 
ried 80,400 trains, and had given excellent results. 

The Paris, Lyons & Mediterranean Company still continue 
tests with steel ties of the Hilf system with Vautherin attach- 
ments on the line from Valence to Morians, and upon the line 
between Toulon and Hyéres ; but as the number of trains is 
very low—from 4,000 to 5,000 trains per year over the two 
lines—it would be only after a lapse of 20 years that it would 








COMPARATIVE DURABILITY OF WOODEN AND 
METALLIC TIES. 





In a recent article in the Revue Generale Chemins de fer, on 
metallic ties, the following réswmé is given regarding the dura- 
bility of metallic ties on several roads where they have been 
tested. It was stated in the same article that it was evident 
that the comparison can only be made of the durability on the 
ground that they are subjected to the same conditions of wear, 
and it has been shown that on tracks over which heavy or fast 
trains are run, a wooden tie which is properly injected ought 
to carry about 300,000 trains. The question then arises as to 
how many trains have been run over the principal types of 
metallic ties, as they have been laid up to the present time, 
which is as follows : . 

1. Vautherin Iron Ties (weigh from 74 lbs, to 97.5 lbs.).— 
These ties have been laid for 23 years on the line from Alger 
to Oran, with the trains running over them at a maximum 
speed of 31 07 miles per hour, and they were all replaced at 
the end of 26 years after having carried 70,000 trains. 

9, Post Ties. —The 137,500 laid on the Netherland State Rail- 
way gave satisfactory results at the end of 25 years. The num- 
ber of trains, however, had not yet exceeded 137,500, The 


FRANKLIN AVENUE FREIGHT DEPOT OF THE “BURLINGTON ROUTE,” ST. LOUIS, MO. 











be possible to judge of the value of this system of ties. It is, 
etherefore, the ties which have been laid the longest in Holland 
and Austria, and upon the State Railways of France, and 
which up to this time have given perfect satisfaction, that 
could furnish interesting information ; but it is very well 
known that the number of trains, the tonnage carried, and the 
number of years during which they have been laid must serve 
as a point of comparison between the metallic tie and its 
wooden rival. 
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FRANKLIN AVENUE FREIGHT STATION IN 
ST. LOUIS. 








WE give outside and interior perspective views of a new 
freight station which has recently been built for the St. Louis, 
Keokuk & Northwestern Railway, at Franklin Avenue, St. 
Louis, Mo., being one of the termini of the famous Burlington 
Route. We also give a cross-section of the roof showing the 
general method of construction and the plan of arrangement 
of the track. 

The general dimensions are as follows : 

Total length, including office building, 884 ft, 
Length of shed, 770 ft. 
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Length of outside platform at north end, 76 ft. 

Platforms for delivering freight on east side under roof, 
760 ft. x 424 ft. 

Platforms for delivering freight on east side of house out- 
side of roof, 76 ft. x 42 ft. 

Total area of delivery platforms, 35,530 sq. ft. 

The receiving platforms on the west sideSunder roof are 


the delivery platform slopes downward to the Main Street side 
of the delivery. This enables cars on the center tracks to be 
loaded or unloaded from either platform on a downward in- 
cline, so that there is no upward hau! for the freight handlers. 
This, of course, greatly facilitates and lightens the work of 
these men. The general dimensions and spacing of the track 
and platforms are so clearly given that a recapitulation is 
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ROOF AND LNTERIOR OF FRANKLIN AVENUE FREIGIT DEPOT AT sT. LOUIS, MO. 


On the same side outside of roof, 76 ft. x 324 ft. 

Total area of receiving platforms, 27,170 sq. ft. 

There are 36 doors, 10 ft. high x 20 ft. wide on each side ; 
there are five tracks under the roof, each 750 ft. in length, 
giving a total length of 3,750 ft., with a capacity for 100 cars. 
Outside of the shed, in a small yard north of Carr Street, there 
is a further track capacity for 50 cars, so that the total capacity 
of the shed and adjacent tracks is 150 cars, 

It will be seen by reference to the cross-section that there is 
a gradual incline downward from Waddington to Maine Street, 
the former being. on the receiving side of the shed. It will 
also be noticed that the receiving platform has a downward 
incline toward the first track, and that each successive track 
is also below the preceding one, until the last one from which 





SPECIAL TOOLS OF THE DELAWARE & HUD. 
SON CANAL COMPANY’S RAILROAD. 





UNIVERSAL MILLING MACHINE. 

Amon the tools which have been built by the company for 
their Green Island shops is a universal milling machine, of 
which we give a sectional engraving. The general type of 
the machine is on the style of the Brown & Sharp machine, 
but it is exceptionally heavy. The engraving is a vertical sec- 
tion through the center of the machine, showing the construc-, 
tion of the driving-gear, with the arrangements for manipulat- 
ing the table. The spindle is driven by a 2} in. belt running 


















THE AMERICAN ENGINEER 


[August. 1893 

















on a four-step cone, which may drive the spindle direct or 
through a back gearing geared in the | payhewng of 16 tol. 
The boxes for the spindle are so arranged that any lost motion 
due to wear is very readily taken up by the nuts on the back, 
which draw the step-cone of the feed-belt up against the bush- 
ing, thus drawing the spindle back so that it has a bearing on 
the sharp bevel at the front end. The milling cutter is car- 
ried: on a separate spindle let into a socket on the main spindle 
after the manner of a drill chuck, and they are of a size pro- 
ortioned to the size of the cutter ;~the_one’shown in position 
n the machine being 14,in.‘in diameter. 
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The heavy steadying arm projects out and supports the 
milling spindle through a swinging arm, as shown in the en- 
graving. The table is raised and lowered by hand-power by 
means of a bevel gear and pinion, as shown, the screw run- 
ning in a tixed brass nut slipped into a step of the frame in 
the form of a bushing, as shown. The cross-slides are gibbed 
over the table and the screws run in brass nuts, as shown. 
The feed is, of course, a power feed, and is driven by the 
three-step-cone at the back end of the spindle. The back gear- 
ing is thrown out of mesh by an eccentric spindle in the ordi- 
nary way, operated from the back of the machine. It will be 
seen from an examination of the dimensions given that the 
metal is very thick throughout the whole shell, and great 
rigidity and solidity are thus obtained for the tool, which is 
intended to do very heavy work, and it is crowded to the 





















utmost capacity of the cutter. Motion is carried from the 
rane. get to the feeding screw on the plate through the uni- 
versal joints arranged in the forms of gimbals. The machine 
has now been in operation for several months, and is giving 
perfect satisfaction. 


TRAVELING JACK. 


The traveling jack, which is illustrated, presents no very 
marked features, but is one which has been built by the com- 
pany for use in their wrecking cars, and has given great satis- 

action. 
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MILLING MACHINE BUILT AT; THE SHOPS; OF, THE DELAWARE & HUDSON CANAL COMPANY., 





It consists of the ordinary bed-plate with a longitudinal 
screw having square ends running through it, and having on 
its upper surface a traveling plate which carries the jack 
proper. One of the convenient features of the jack are the 
dowel holes, which are in the plate for the purpose of carrying 
the jack. The jack itself is shown at the right of the engrav- 
ing, and is of the ordinary type of ratchet jack. These en- 
gravings are presented more for the purpose of giving dimen- 
sions and details of a desirable form of traveling jack than 
that of presenting any very great novelty. There are four of 
these jacks used in each of the wrecking cars of the road. 


EXHAUST TIP REAMER. 


There is a very handy exhaust tip reamer in use at the 
Oneonta shops, by which the exhaust tips can be cleaned with- 
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out removal of any of the parts, or even opening the front 
door of the smoke-box. It is well known that exhaust tips 
very frequently become clogged and closed on account of the 
dust and sulphur and gases to which they are exposed. This 
reamer consists merely of a piece of }-in. pipe with an auger 
handle at one end fastened by means of a Ir as shown in the 
engraving. At the other end there is a cross bar with two 
strips of steel 5} in. long, % in. wide, and .’, of an inch thick, 
bent into the form shown in the detailed engraving at the 
right. This is of such shape that it will enter the tube, and 
when revolved and pressed down by means of the handle, 
which comes out above the top of the stack, will thoroughly 
clean the tips of any accumulation which may have formed on 





























" = a; 
eh da 
KO YES 
S 
oI ; Lith 
~ al 








Po 3 
THRs Hrs 'N ONE INGH STEEL 
le ad, ry 











4 ei fi 


one of which sets over the top of the equalizer, and the lower 
comes beneath the bottom rail of the frame. A ratchet at- 
tached to the center of the screw enables the two cross-bars to - 
be drawn together. In doing this the equalizer is drawn 
toward the frame, and the key over the bar in the center pin 
is freed so that it can be readily removed. On slacking off 
the screw the equalizer can be readily lifted, and the keys for 
the spring hangers at the end removed and the springs readily 
taken out. The. screw that is used is 14 in. in diameter, and 
the nut is 1}in. long. The hooks are made of iron 4 in. by 
1% in., and the ratchet which is rigidly attached to the center 
of the screw is provided with a dog, which will work it in 
either direction, so as to tighten or slacken off. 
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TRAVELING JACK IN USE ON THE DELAWARE & HUDSON CANAL COMPANY’S RAILROAD, 


their edges. For its operation it is merely necessary to put it 
down through the stack and place something on the boiler to 
raise the man high enough to conveniently work over the top 
of the stack. 

HOOK JACK. 


Another convenient little tool is that of a hook jack used 
for the purpose of removing driver springs.“} This}jack con- 
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EXHAUST TIP REAMER, DELAWARE & HUDSON CANAL CO. 


sists of a right and left-hand screw, working in rigid nuts in 
cross-bars that are in turn fastened to a set of hooks, the upper 





THE USE OF CAST STEEL IN THE MANUFAC- 
Bias OF DIFFERENT PARTS:'OF LOCOMO- 





* Ir it were possible to obtain a_metal which is cast and run 
into moulds which possessed the desired qualities of tensile 
strength and ductility, there is no reason why it should not be 
used for the manufacture of the different portions of the mech- 
anism of steam-engines instead of bejome, iron and forged 
steel, which has thus far been solely used for these purposes, 
Cast steel, in spite of the immense progress which has been 
made in its manufacture, has not yet touched that point, but 
it is nevertheless possible to use it advantageously, if not for 
the manufacture of the principal parts, at least for those of the 
secondary fixed pieces or of certain moving parts, such as 
cross-heads and pistons, whose dimensions are far in excess of 
what the actual strength of the material would require. 



























































“ 


HOOK JACK, DELAWARE & HUDSON CANAL CO. 


Furthermore, cast steel, in having a tensile strength of at 
least three times that of cast iron, can be very advantageously 
used instead of the latter, when strength of construction is 
desired and when the question of weight enters into the con- 
sideration. 

In locomotive work cast steel has been very extensively used 
for the past few years by English railway companies. The 
following is a list of the principal parts of the locomotive 
which have been made of cast steel by our English cousins, 
and which were formerly made either of cast iron, wrought 
iron, steel forgings or stamped work : Guide brackets, various 
stays, horn plates or pedestal guides as we call them, dome 
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PARTS MADE OFjCAST STEEL USED ON ENGLISH LOCOMOTIVES. 
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covers and even domes complete, mud rings and fire-door 
rings, crown-bars, tanks, valve cases, piston-head, slides for 
the Joy valve-motion, brake details, suspension rods, hinges 
for smoke-box doors, reversing wheels, various levers and 
handles, finally, and above all, truck and driving-wheels and 
in all about 40 different parts. 

One reputable house has even made axles of cast steel. One 
of them was put upon an engine of the North British Railway 
in 1881, and up to April, 1892, had run 316,900 miles without 
showing any sign of defects. This is only cited as an isolated 
case, for it would not be right to consider it as showing even 
a tendency in that direction, for no engineer would dare to 
recommend cast steel for the manufacture of such important 
parts. Furthermore, this metal often has a surface which was 
far from being smooth enough, and its coefficient of friction is 
quite high, which alone would seem to remove it from the 
possibility of being used for the manufacture of journals or 
other frictional surfaces. In order that the parts of the engines 
may be cast of steel, with every assurance of solidity and with- 
out having any interior blow-holes of large size, special care 
must be taken for this purpose to have the patterns of as sim- 
ple a form as possible, and that the difference of thicknesses 
between the several parts should be as slight as possible and 
be connected by fillets of large radius. As for the chemical 
composition of the metal, its resistance and its. elongation, 
considerable variation must be allowed according to the pur- 
pose for which it is to be used. For instance, it is evident 
that the same quality of metal should not be used for the 
manufacture of gear-wheels as for that of locomotive wheels 
which are provided with tires. 

The acid process usually gives the best results in the manu- 
facture of cast steel for mechanical purposes. The basic proc- 
ess allows too much oxidation when melted. 

For beauty and homogeneity of surface acid cast steel can 
enter very favorably into competition with ordinary cast iron. 
This is due to a great extent to the high temperature which 
must be obtained before the metal is brought to a sufficient 
state of fluidity, and this very fact adds to the difficulty of 
obtaining a foundry sand sufficiently refractory to support 
such high temperatures while remaining porous enough, at 
the same time, to allow the escape of the gases ; and, finally, 
for the greater contraction of the metal without taking into 
consideration the particular circumstances due to its constitu- 
tion, which result in the liberation of the gases generated at 
the instant of solidification, which frequently cause very serious 
blow-holes to occur unless the pieces are of suitable shape. 

The cast steel which is actually adopted in England by the 
railway companies for different purposes can be divided into 
four different classes, to wit : 

1. A very soft steel with a tensile strength of from 62,500 
Ibs. to 68,000 Ibs. per square inch, and an elongation of from 
15 per cent. to 25 per cent. measured along the test piece 10 
in. in length. This metal is especially used for those parts 
which require, above all things, that the coefficient of safety 
should be very high, such as the centers of wheels, guide 
brackets, piston-heads, bogie frames, journal boxes, horn 
plates or pedestals, and, in a word, all parts which are sub- 
mitted to shocks and offer special facilities for casting and 
moulding. This metal ought to bend through an angle of 
90° cold without showing any crack or flaw. 

2. The semi-hard metal with a tensile strength of from 72,500 
lbs. to 75,000 lbs. per square in., and an elongation of from 
8 per cent. to 15 per cent. This is specially used for the 
manufacture of gearing, dome caps and other parts intended 
for frictional service and riveting. 

3. A slightly hard steel with a tensile strength of from 83,800 
lbs. to 88,000 Ibs. per square in., with an elongation of from 
3 per cent. to 8 per cent. This metal is especially used for the 
manufacture of gears, hydraulic pumps and parts which are 
subjected to continual frictional action. 

4. Finally, a hard steel with a tensile strength of 106,600 lbs. 
per square in., and an elongation of ,from 1 per cent. to 3 per 
cent. It is used in certain special cases where hardness is the 
first requisite. Annealing is an indispensable adjunct in order 
to obtain a casting free from brittleness and the internal strains 
due to contraction. This process allows of the transformation 
of the granular structure of the metal, which has passed into 
an amorphous state from that of a crystalline, and an absolute 
suppression of the internal strains which were developed by 
contraction. Thus it is necessary to avoid, as far as possible, 
allowing the castings to cool completely before annealing, lest 
incipient fractures may occur which would be very injurious, 
and which annealing could not entirely remedy. It is, there- 
- fore, necessary to take the casting to the reheating furnaces 
before it has had time to become. entirely cold. But as this is 
a very delicate operation, and as it is very hazardous to assume 
the responsibility of doing the work on castings which liave 





net yet been made, the railway companies are usually content 
to specify that the casting shall be annealed without any fur- 
ther conditions. 

Up to the present time the companies have specified a cer- 
tain tensile strength and elongation, allowing the chemical 
composition to be determined by the manufacturers. It is not 
always the best theoretical composition which gives the best 
practical results. The manipulation holds a place of equal 
importance with the chemical composition, at least within cer- 
tain limits. The Lancashire & Yorkshire Railway have made 
a very extensive use of cast steel, and their best results have 
been obtained with a metal containing at least 0.28 per cent. 
of carbon and about five times as much silicon. ‘The poorest 
results have invariably been obtained with steel containing at 
the same time too much carbon and silicon. 

Our illustrations show a few of the parts which are made of 
cast steel in England for locomotive work. Figs. 1 and 2 show 
a guide yoke which is at the same time a brace for the frames. 
This plate, which is cut out for the admission of the connect- 
ing-rod, has two bosses for carrying guides and the lifting- 
shaft and rests upon the frames upon each side with a large 
foot. It will be noticed that sharp angles are done away with 
as much as possible, and that the different portions are con- 
nected by fillets of a large radius. Cast steel has almost en- 
tirely supplanted cast iron, which was formerly almost univer- 
sally used for the manufacture of these parts, and it has per- 
mitted a reduction of weight ; it is very true that this piece 
could be made still lighter of sheet metal, but at a greater 
expense. 

Figs. 3 and 4 show the head of a piston-rod which is very 
simple and made so as to connect with a cross-head having 
double lateral slides. 

Fig. 9 is a horn plate or pedestal for driving-axles. It will 
be remarked that the two guides of each box are cast on, 
which greatly facilitates their attachment and adjustment. 

In fig. 5 we find a hanger for the tender ; it is of such shape 
that it would be a very difficult and complicated piece to 
forge, but it is readily cast. 

Figs. 18 and 14 show a brake-lever with its journal, regard- 
ing which the same comment may be made. 

e now come to the principal application which has been 
made of cast steel to locomotives—that is, the wheels. The 
English, for special reasons which we do not care to discuss 
here, have never, as is well: known, made wheels by stamping ; 
they have remained faithful to the old welding process and 
the use of a tire shrunk on. Thus the continually increasing 
difficulty of obtaining good forgings and the constant rise in 
the price of manual labor have led them to look with favor 
upon the use of cast steel for the manufacture of these pieces. 
At the present time the Midland, North British, the Great 
Northern, the Manchester & Sheffield, the Lancashire & York- 
shire, Northeastern and all the great companies have adopted 
cast steel in a general way for the manufacture of their loco- 
motive wheels. This metal has been used for the manufacture 
of he 8 ft. wheels on the Great Northern express engines and 
the 7 ft. 9 in. wheels of the Midland. 

Figs. 6 and 7 show one of these wheels. To provide for the 
effect of contraction, the thickness of the rim has been very 
carefully proportioned to that of the arms, which are of an 
elliptical section, like the truck wheels usually used in France, 
and which are of an odd number. Some difficulties are occa- 
sionally experienced in casting wheels which have a very large 
counterbalance, since both in the mould and in cooling slowly 
they. tend to assume a permanent deformation. In order to 
diminish this effect the counterweight is made hollow, so as 
to carry the strain over as great a length as possible. 

Figs. 10, 11 and 12 are two forms of crown-bars which are 
now used by many companies, but which were originally intro- 
duced by Mr. Worsdell on the Great Eastern Railway about 
1883. They have this advantage, in that they can be given 
that form which seems most desirable without any difficulty 
at a very low price, and that the different bosses or attach- 
ments which they need for the nuts and stays can be readily 
cast on the pieces. 

In the matter of wheels and crown-bars there is this point 
that must be borne in mind. Cast steel is no longer in its 
pet of trial and probation ; for several years it has entered 

argely into current practice and is gradually supplanting 
wrought iron for many purposes, and that, too, in a very satis- 
factory manner. 

Wheels are furthermore submitted to tests which are some- 
what severe. One wheel out of each lot of 50 is tested under 
a drop, and test pieces for tensile tests are cut from it. Some- 
times the drop test is applied to the whole body of the wheel 
under conditions incapable of sustaining any deformation if 
they are sound and well made. For this purpose they let the 
wheel fall vertically from a height of 2 ft. upon a rail laid 
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upon a foundation wae at least 2 tons. The wheel is 
given a quarter turn and the same test repeated. The wheel 
is rejected if it shows any sign of deformation or cracks. 
The wheel is then subjected to successive blows from a ham- 
mer weighing 8.8 lbs. swung by hand and striking 20 blows 
- her rim in a space of 7.9 in.—Portefeuille Economique des 
J ines. 


> 
> 


FRICK’S REFRIGERATING MACHINE. 








WE give a full-page perspective view and two engravings 
of the details of a refrigerating machine made by the Frick 
Company, of Waynesboro, Pa. The general appearance of 
the machine is very clearly shown by the perspective engrav- 
ing. The machine consists of two single-acting vertical am- 
monia compression pumps 7} in. bore and having a stroke of 
14in. They are driven by a horizontal engine having a Cor- 
liss valve gear and a cylinder 11 in. in diameter with a piston 
stroke of 14 in. The special features of the machine are its 
compactness, the accessibility of its parts, the use of cushions 
and the noiseless safety discharge gear. Attention is called 
to the fact that this machine may be used on shipboard or 
where the ceiling is very low, provision having been made 
for removing the ammonia 
from the lower head, or, 
in other words, from be- 
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STANDARD FREIGHT ENGINES OF THE BEL- 
GIUM STATE RAILWAYS. 








By G. BraAgEt. 





THE types of freight engines adopted by the management 
of the Belgium State railways are as follows : 

1. Engines with six wheels coupled, 4 ft. 9.3 in. in diameter, 
type 28. ees 

2. Engines with six wheels coupled, 3 ft. 11.2 in. in diame- 
ter, type 29. 

8. Engines with six wheels, 3 ft. 11.2 

4. Tank engines, type 20. 

5. Switching engines, type 51. 

Six-wheel Coupled Engines, Types 28 and 29.—These locomo- 
tives are identically the same as the six coupled passenger en- 
gines with 5 ft. 6.9 in. drivers, which are used for heavy grades. 
The only difference lies in the diameter of their wheels. They 
are spoked wheels made of hammered iron without any coun- 
terweight. They have no wheel brake, but they are provided 
instead thereof with a Le Chatellier water brake. The first 
type—that is, type 28—is used onlevel lines, and the second 


in. in diameter, type 25. 





low instead of from the 
top of the ammonia cylin- 








der us usual. The capacity 
is twelve tons of ice-melt- 
ing per day. 

Referring to the details, 
the engraving shows the 
construction of the am- 
monia piston. It will be 
seen that it consists of the 
piston - head proper, in 
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which are cut the grooves 
for the packing ring, the 





cage screwed into the same 
and the valve. By this ar- 
rangement the working 
parts can be very easily 
removed for repairs, and 
the fitting can be much 
more easily accomplished 
than were the piston and 
cage made in one solid 
piece. The rings are made 
thin on one side to facili- 
tate springing into place. 
The second engraving of 
details that we present 
shows the discharge valve 
of the pump. It will be 
noted that the valve is the 
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full size of the bore of the 
pump, and that it is pro- 
vided with a cushion that 
makes the operation of the 
valve.noiseless, and, at the 
same time, the valve and 
cushion may be lifted to- 
gether, thus acting as a 
safety valve to prevent 
breakage in case any loose 
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picce comes between the f 
piston and the valve. The a YY 
safety arrangement that is YY yfyf 


carried by'the larger spring 
practically acts the same 
as a dashpot and yields 
slightly at each stroke, pre- 
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venting the valve from 
hammering and assisting 
in bringing it back gently 
to its.seat. 

Unloading Petroleum 
at Madras.—Petroleum is | 
unloaded at Madras by 
being pumped into a 10-in. 
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CUSHION-HEAD FOR AMMONIA COMPRESSOR, FRICK'S REFRIGERATING MACHINE. 





pipe leading aft in the vessel to a 12-in. flexible rubber pipe, 
which hangs over the stern and connects with a cast-iron conduit 
of the same size supported on a raft. From this raft another rub- 
ber pipe leads the oil into a cast iron main laid along the inside of 
the harbor wall to mainland and thence into storage reservoirs. 


for hauling trains over heavy grades ; they haul 230 tons up a 
continuous grade of 16 per cent. at a speed of 10.6 miles per 
hour. 

The management are about to substitute in the operation of 
lines with average gradients engines of far greater power which 
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can easily haul the same load of 230 tons at a speed of 30 
miles per hour. 

3. Engines with Six Wheels Coupled, 8 ft. 11 in. in Diameter, 
Type 25.—The essential characteristics of these engines are 
great cylinder capacity (19.7 in. x 23.6 in.), large grate area 
and heating surface, large volume in the smoke-box and great 
adhesive weight. The arrangement of engines of six wheels 
coupled -has been followed in the construction of this engine 
There are the inside cylinders, the central frame and the frames 
outside of the wheels. The steam distribution is on the 
Walschaert system, and there is a steam reversing gear very 
similar to that of the express passenger engine used on heavy 
grades. It is supplemented by a hand lever and a notched 
quadrant. The valve-rods and piston-rods are guided by their 
stuffing-boxes and by upper guides, thus varying from the 











in the smoke-box. There is a washout plug in the bottom of 
the shell and the delivery pipes from the injector discharge at 
the same point. 

Wilson safety valves are placed over the fire-box, and just 
ahead of the dome there is a sand box with pipes leading down 
so as to deliver the sand in front of the main driving- wheels. 
The fire box door is composed of a single folding sheet round | 
and swelled out. The handles for closing the door are in the 
center and the hinges are at the side. The stack is rectangu- 
lar. The.engine is- provided with the Le Chattellier water 
brake, and the lubricators oil the valves and cylinders sepa- 
rately. 

This engine is provided with a tender having three axles, 
with a capacity of 3,698.5 galls. The tender springs are of 
the reverse form 4 ft. 11 in. in length, and those of the forward 
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LOCOMOTIVE ,OF THE BELGIAN STATE RAILWAY, TYPE 28. 


common method of guiding, which consists of the use of double 
lateral guides. The springs are of the reversed type, and their 
length is about 4 ft. 11 in., being composed of 23 plates of 
steel 3.9 in. x .89 in. Between the springs of the driving- 
wheels and the front coupled wheels an equalizing lever is 
placed, and there is also one between the two springs of.the 
back axle, so that the engine is made to rest upon three points. 
This method of hanging gives excellent results. The inside 
spring is formed of six leaves of steel 3.9 in. X 3 in. and 2 ft. 
6.7 in. in length. The length of the fire box is 8 ft. 10.7 in., 





axles are connected together by an equalizing lever. The 
tender is not subjected to the tractive resistance of the train, 
and the locomotive is attached directly to the latter by means 
ofa long bar which passes beneath the tender, and to which 
the front car is coupled. The tender, on the other hand, is 
fastened directly to the engine by a short bar connecting its 
front end sill to the tail bar of the engine. 

In the course of some experiments made with the boiler of 
an engine of type 25, 50 galls. of water have been evaporated 
per minute. 




















LOCOMOTIVE OF THE BELGIAN STATE RAILWAY, TYPE 29. 


with a breadth of 5 ft. 9.6 in. 
The shape is practically trapezoidal ; it is made entirely of red 
copper ; the thicknesses of the sheet are the same as has been 
indicated in the description of engine No. 2, published in our 
May issue. The shell and the outside envelope of the fire-box 


are made of iron’.55 in. in thickness ; the tubes are of brass. 
Steam is taken from the dome, and the throttle. valve is located 


It stands above the wheels. 


| 4, Locomotive, Type 20.—This engine was built for hauling 
trains up the Liege grade of 8 per cent; It is an engine with 
a tender having 8 wheels coupled, the latter being 3 ft. 5 in. 
in diameter with outside slightly inclined cylinders. The two 
frames inside of the wheels are braced across at the front, the 
back, at the smoke-box and fire-box, by cross braces and by an 
| intermediate cross brace between the front axle and the one 
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immediately behind it. The main driving axle isthird. Coun- | line running from Spa to the frontier. The capacity of the 
terweights are used in the driving and coupled wheels ; they | water tanks has been raised from 1,743.6 galls. to 2.906 galls., 
are of plate iron and F gape'y- smooth. The reversing lever is |. and the coal s from 4,189 lbs. to 9.922 Ibs. The dimen 


operated by hand, an 


of the ordinary standard type used on 
the State railways. The steam distribution is of the Belpaire 
type, a valve on one side being controlled by the piston on the 





sions of the principal details have also been increased, but the 
system of mechanism has been left intact with the exception 
of the cylinder, whose diameter has been raised from 18.9 in. 


other side. The fire-box is of trapezoidal section, the grate | to 19.7in. The form of the fire-box has been- preserved, the 























































































































TYPE 20. 




















measuring 7 ft. 2.5 in. in length, 6 ft. 1.3 in. in breadth, and 


it extends out above the wheels. 
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TYPES OF LOCOMOTIVES OF THE BELGIAN STATE RAILWAYS. 


There is no particular nov- | original diameter was 4 ft. 7 in. 


TYPE 2, MODIFIED. 


length being simply increased by 1 ft. 7.7 in. ; the shell, whose 
, has been raised to 4 ft. 11 in. 


elty presented by the boiler itself or its attachment. The ma- | in the modified engines. This is the largest diameter which 


chine is provided with a track brake between the second and, 


they have ever given the shell of a locomotive boiler up to the 


third wheels, and it is also further provided with a Le Chatel- | present time. The excessive weight resulting from these 


lier water brake. 





modifications is carried by a fifth pair of wheels located at the 


This engine has also been subjected to some changes so as to back of the machine. The axle of these wheels is provided 


make it suitable for the services on the heavy. grades on the 





with radial boxes to permit the passage of the engine over 
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curves of. 150 ft. radius. 


fied at will. 


The engine may be reversed by hand by means of an ordi- 
nary reverse lever, or by a screw, or by means of a motor 
located beneath the running board, as shown on the side eleva- 


tion, 


Two equalizing levers are used upon each side to connect 
the springs of the three front pairs of wheel, the third equalizer 
being used to make connections between the springs of the 
rear pair of driving-wheels and that of the truck wheels at the 
back. A large cab affords complete shelter to the engineer 
The stack is of rectangular section, and the 
smoke-box, whose length is somewhat prolonged, has a large 
capacity for the better regulation of the draft ; the exhaust 
steam discharged in this large space, and mingling very 


and firemen. 











The engine is further provided with 
a steam brake, which may be made to operate at will upon two 
or the whole four pairs of wheels ; a Dewrance valve controls 
the manipulation of this brake and allows its action to be modi- 


of 4 in. 





in thickness. Wilson safety valves are used with a diameter 


The frames have a thickness of 1.2 in., and are spaced 4 ft. 
4 in, apart between the driving-wheel and 3 ft. 10.7 in. apart 
between the rear truck wheel. 
wheels are formed. of steel plates 3 ft. 3.4 in. x 3.9in. x 3 
in. ; that of the trailing axle is composed of 16 offset leaves 3 
ft. 11 in. X 3.1 in. X .5 in. 
ple of this type of machine. 

5. Switching Engine, Type 51.—This is a tank engine with 
three frames and three axles, 
itself to this engine lies entirely in its dimensions and propor- 
tions, which are given in réswmé in the annexed table. 
construction offers no especial peculiarity, and it is similar to 
that of ordinary engines, types 2, 28 an 


The. springs of the driving- 
The railway has only one exam- 


The interest which attaches 
he 


29. It is provided 


with a track brake, which is operated by hand in some locomo- 
tives, the manipulation of the brake a controlled by a steam 
cylinder in which it is possible to modify 


y and vary the action. 
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intimately with the products of combus- 
tion, quickly and easily communicates its 
momentum to them, thus readily driving 
them out of the stack. .The shell is .6 in. 





The combination of the details of this brake 
offers this peculiarity, that it frees the suspen- 
sion springs of the engine from the reactions of 
the brake upon the rail, and while it is in op- 
eration they do not lose their load or their play. 


LOCOMOTIVE OF THE BELGIAN STATE RAILWAY, TYPE 51. 
































Freigat Locomorives. | Type 28 Type 29. Type 25. Type 20. (Moeined). Type 51. 
—— ND aca bkeShg +50 cs scan scer, coogsenna | aay ol np ae = as 
Stroke OF PIGtOns..... 22.2. sesccene cocccescccccecces| 6" a 23.6" mY of t” 1" 
Center to center of cylinders............ e.eeeeeeeeeee 19.7" 19.2" 22.4” 78.8” °8.8" 19.7" 
Length of connecting-rod ...... 0... 2... .eeeeeeee cee y iy v 3° 7 3" 9’ 3" 9’ 3" 4’ 5.9" 
pee: tad center of = De tsbe hick nd sccons to bnbes cab | 4 eo : <= : op 4 4 4 4 z ci. 
Length of eccentric rods. ... chee S00 Wwossece epee! a Sw &Am 8” 6.8 6. 2’ 1.5" 
Type of valve motion.................06 seeeeee--e+----| Stephenson, Stephenson. Walschaert. es. Belpaire —, 
Diameter of driving-wheels ....... .... ....... caewe a 4’ 9” 4’ 3.2” 4’ 3.2” 3’ 5.3" 3 5.3 7m 
Total wheel-base..................+2. Oe eae ineon sede es 13’ 1.5" 13’ 1.5" 13’ 9.4" ye? Ae 23 8.6 3’ 10.2” & 
Center to center of wheels , 4a 6 6.7" G 6.7" vt) rs 11" 5’ 4.6" 
ent oO Preeeerecssesese-e 08 ose “) 6’ 6.7" 6’ 6.7" 6’ 6.7" 4’ 11" 4 11" . 
TES SS aS ee oe | 87.8" 8’ 7.3" 8’ 8.5" wor if it Lad 
Width of grate..... Py Pe Pee pe FP ihe habs keeeccus 3’ 5.5" 3’ 5.5" 6’ 2.8” 5’ 10.8" 6’ 1.2" 3’ 6" 
ete CRG gash ds os'c¢jay0say vsccctece « 24.83 sq. ft. 24.83 sq. ft. 55.42 sq. ft. 40.7 sq. ft 54.5 sq. ft. 14.9 eq. ft 
Rpmmin OF BS-BOK CUMS. .2........ 020s ccccccccse cece 9’ 6.6" 9’ 6.6" ee V 10.5" Rid 5’ 3” 
Width of fire-box at the bottom....... .: - 4’ 2.8" 4’ 2.8" 6’ 8.6” 6’ 8.5" 6’ 8.5" 4’ 2.7° 
Length of shell of boiler.............. 11’ 2 4" 11’ 2.4" 10’ 9” 13’ 1.8" 12’ 4.6" 8’ 8.3” 
ownaoed spe eens tah + EO Re Paes epee oe 51.2" 55.1" 55.1" — 44.9” 
I NE SE ins wis, es ea pd'ns don viene’ 6 cdnvee -52" 52" 55" 47" 78" 63 
Height of center of boiler above rail.-.... ... 6’ 5 9" 6’ 2 8" 8’ 11" 7’ 4.4" 7’ 6 6" 6’ 1.3’ 
Maximum pressure in lbs. per sq.in.... .............. 120 : 135 150 : 135 s 150 ‘ 120 
I is ed aoa ou vn bcecens 0% .c8eaes canbe 11’ 6.2 11’ 6.2" 11’ 6.2 18’ 1.5 13’ 1.9 9’ 3° 
ie I A Ss Ld wie 5's x vcs 0<.800 ebibeed ds Seaes 226 26 251 251 242 165 
SONGS CUMONOOOT OF UENCS (os... 8. ine. scces Se cicnocccese 1.8" 1.8” 1.8" 1.8” | 1.8” 1.8" 
Diameter of stack ~ — Eee eba eS woke SPKULSS§ 068605 = 4 bard roel x = = e 51.2" x pop ys 
“ PP Livcecny copa coesiccne .éees 20.9” 20.9” Ee? P .6" | 22" X 21.6 5.4" 
Height of top of stack above rail,...................... 14’ 1.3” 14’ 1.3” 14’ 1.3 14’ 1.3" 14’ 1.3" 11’ 7.4" 
Position of frames.. ........... eae p ek win cyeeebiee’s Outside Outside Outside Inside. Inside Outside. 
Length of locomotives without buffers.................. 28’ 10.5" 28’ 10.5” 29’ 8" 29396" | 35/ 7.1° 21’ 8” 
Heating surface at tegen ete beeen theese ete: - aq. ft _ aq. ft. = sq. ft. Ba sq ft. | R sq. ft Py sq. ft. 
” Es cuhbs ces csucdbsacescescd ( ye ” 2 ‘e : SY ‘ 2 ws 
as ps. total .. Sabian). «Skee Sie eeeece | 1169.4 “ 1169.4 “ 1862.95 *‘ 1455.5 ‘* 1594.5 ‘ 661.24 * 
Total weight of engine, empty......... ..............-. | 32.1 tons. 31.8 tons 39.8 tons 39.7 tons, | 57.8 tons 24.3 tons 
Weight on front drivers in working order............ | 11.2 oe ia aie 13.1 ** — * 10.02 * 
14.7 
nis ** intermediate drivers in working order...... a mus CU” 14.8 “ 13.0 ‘ } 15.18 “* 10.86 “ 
13.6“ | 15.03 “ 

mM; Sek os a ee: we wees | Eig: “4. * 13.8 ‘ was... ? 15.12 ** 9.74 * 
Total weight of engine in working order................ 35.1 ‘* ae 43.2 ‘* 52.4 ‘* | @ “@ 30.62 “* 
—_— a ve Pe raet wah dices sadn sales cawe s 9c00 a - i. Pe sot 52.4 * | 60. 5 wey a 
Number of coupled axles. ..............cccceseeeneeeee eee See Gee. ba eee! | OR ree eer pee loans snnuolbegesve 5 
NN WEE INE 5s. 5) nein dass cénisdeccbecionenne| 1,474 galls, 1,474 galls. 1,690.9 galls. | 1,820.9 galls. 1,425.4 galls, 801.6 galls. 

ee a scan te ie sipiccas epee. 1oavecinsombiain bGK Koes Mitel Loanemsdeadod epae irs.“ + oeae NE 1,056.7 ** 
SOON NNCS.. ....00.- cikevanat peels aot hae ER ue SURE A eae, eae ag k OD 4,189 Ibs 9,922 lbs, 29,767 lbs. 
Weight of locomotive, empty... . .. ....... .. eee sees | 70,780 lbs. 70,114 Ibs, 87,754 Ibs. 533 ** | 12,736 * 53,582 ** 








* These figures may be exceeded if we utilize the whole capacity of water tanks and the coal space. 
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THE STEERING OF BALLOONS.* 





By Rupo.PHEe SorEAv. 





AFTER several years of laborious research, Commandant 
Renard, Director of our Central Establishment of Military 
Aeronautics, assures us that he is upon the eve of experiment 
ing with a dirigable balloon capable of making evolutions in 
the air for about 12 huours, with a speed of its own of about 
36 ft. per second, or 24.8 miles per hour. Therefore the dirig- 
ability of balloons is so far practically solved that it is be- 
lieved the present occasion an opportune one for making a 
statement of the problem which has for a long time been con- 
demned by official science, and against which there are so 
many prejudices. Furthermore, this question is interesting 
to the highest degree to the engineer. 


THE CONDITIONS OF THE PROBLEMS AND ATTEMPTS AT STEER- 
ING. 


As far as steering is concerned, the pretended conquest of 
the air is nothing but a word, for the balloon carried about by 
the aerial currents at the whim of their caprices is rather a 
prisoner than a conqueror of the elements. Man, too, has at- 
tempted to steer the balloon from the very day on which he 
discovered it; but up to recent times all attempts have been 
in vain. Must we conclude, then, according to the formula 
which has been taught us for so many. years, that there is no 
point of support in the air? I think that it would be useful 
to lay down these conditions now, a knowledge of which will 
permit us to seize upon the value of attempts which have 
been made, and to see in what way it is proper to look for 
progress. 


CONDITIONS OF THE PROBLEM. 


Theory of Speeds and Characteristics of the Dirigable Balloon, 
—From a mechanical standpoint the dirigable balloon differs 
from the ordinary balloon by the individual speed with which 
it is itself operated. Let us define in just what this difference 
consists, and for that purpose let us suppose that two balloons 
are side by side at the point P, figs. 1 and 2. While the or- 
dinary balloon driven by the wind would pass from P to X, 
and would be, at the end of a unit of time, for example, at the 
point of O, the dirigable balloon would traverse the line P M, 
so that the straigit line O M would be equal to its own speed 
and parallel to the direction A Bof its axis. When this direc- 
tion changes, the point M describes a circumference about the 
center O, which constitutes the location of the points which 
» dirigable balloon, after starting at P, could reach in a unit 
of time. 








3 


Fie 4, 


: When its own speed, 9, is less than the speed V of the wind, 
fig. 1, the direction P M is necessarily comprised within the 


angle A P B, half of which has for its sine 7 


if the balloon changes its direction in starting from M, the 
new direction is still comprised within the angle A M B, all 
sides of which are parallel to those of the preceding angle ; 
consequently the dirigable balloon can only follow the course 
P MN, so that the tangent M 7 at any point whatever makes 
an angle with the direction of the wind, whose sine is less 
0 
than — 


" 


In this case, 





On the other hand, if the speed » is greater than V, fig. 2, 
the route must be within the points of the circumference 
which can be inscribed about the point of departure by the 
straight line  M in one direction or another.: Inversely the 
balloon can describe a curve, which closes on itself if » is 
greater than V, and consequently it can follow whatever route 
may be desired. This, then, is the characteristic of the dirig- 
able balloon. From what precedes it results that the steering 
of balloons is first of all a question of speeds, and to know 
what chances we have of taking a balloon, which has a given 
speed, in every direction, it is evidently sufficient to consult a 
table of the probability of the winds. Below we give an ex- 
tract of this table for our regions : 


Probability of having a 
wind less than the 
given speed. 


8.2 10 
16.4 82. 
32.8 10 
65.6 96 
98.4 995 








Fic .2. 


The new dirigable balloon at Chalais-Mendon can come back 
to its point of departure about three times out of four, the 
ascensions having been made absolutely at haphazard. We 
would remark, furthermore, that the speed and direction of 
the aerial currents change with the height and circumstances, 
which can be utilized for increasing the running speed, and 
even to help it on when the speed is less than that of the wind 
at points access to which would be impossible with the single 
current. Under these conditions we see that a speed of 36 ft. 
is usually quite sufficient. With a speed of 65.6 ft. it will be 
possible to go wherever you choose, except where the winds 
are violent enough to blow the roofs from houses. I would 
add that the aeronaut carried along by aerial currents at their 
own speed only perceives a storm by the rapidity with which 
the earth dashes along beneath his feet. Such is the problem 
freed from the vague conceptions about it; but if we see the 
object which it is desired to obtain very clearly—to wit, a pos- 
sible speed of at least 32.8 ft. for a sufficient length of time— 
half a day, for example—the means which would lead to the 
accomplishment of this result are less clearly defined. To de- 
termine these means, let us examine the special conditions in- 
herent in the nature of the medium and the properties of the 
movable which is to displace it. The medium is an isolated 
fluid, and this is exactly what distinguishes aerial navigation 
from maritime navigation, to which it is not wholly similar. 
The ship, in fact, is plunged in the two fluids, and it uses one 
or the other to overcome the resistance as they together oppose 
its motion ; the flyer has recourse to the speed of the wind ; 
the steamship utilizes the reaction of the water upon its pro- 
peller. On the other hand, the dirigable balloon plunged in a 
single fluid must overcome the resistance of the air by the re- 
action of the air itself upon its propeller. Furthermore, while 
the ship moves in a horizontal plane, the balloon is subjected 
to a perpetual vertical instability which singularly complicates 
the difficulties of the problem. There are the same great dif- 
ferences between the case of the dirigable balloon and that of 
the submarine boat. The vertical instability is more annoying 
for this latter—in fact, the least variation of weight makes it 
move from its zone of equilibrium and either sink to the bot- 
tom or rise to the surface. We know, furthermore, that this 
difficulty of maintaining itself between two waters is the 
stumbling-block of submarine navigation. On the other 
hand, the aeronaut can only leave the fluid where he is moving 
by varying the loading of his balloon, so that in this case it is the 





+ Mémoires de la Société des Ingénieurs Civils, 


load which gives a rapid and simple means of putting a check 
to the descent, On the other hand, the facdeapresstliiney of 
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water is favorable to the action of the propeller, which finds 
an effective point of support, while the aerial screw grinds 
around in a medium which is mobile to a despairing degree. 

Lightness of Motor.—It is therefore necessary to develop a 
high horse power upon the shaft of the screw ; but as the bal- 
loon requires at least 16 cub. ft. per pound to rise, we perceive 
that in order to construct a dirigable balloon it is necessary to 
obtain the power with a weight very much less than that 
which is obtained in motors of ordinary construction. Thecon- 
dition which controls the problem is the discovery of a motor 
which is at the same time powerful and light, and if one con- 
siders, as I shall show later on, that the work of development 
varies as the cube of the speeds, we will understand the abso- 
lute necessity in the actual state of the case not only of de- 
signing a light motor, but also of reducing to a minimum the. 
resistance to advancement. 

The Diminution of Resistance to Advancement.—To diminish 
these resistances it is evidently necessary to elongate the bal 
loon in the direction of movement; but the effects of this 
elongation will only be felt if the material of which the bal- 
loon is constructed is perfectly extended, otherwise pockets 
will form on the front side at the point where the resistance is 
at the maximum, and the air, instead of sliding over the stuff, 
will strike against the concave arc in such a way as to increase 
the resistance twofold, compromising the stability and even 
being able to stretch the envelope into pockets between the 
framework. 

But this is not the only condition which it is necessary to 
fulfil. Let us suppose a dirigable balloon whose axis coincides 
with the direction of movement when it is running at a pre- 
determined speed. The motor being in the car, it is evident 
that if the system on which the car-supporting portion of the 
balloon is constructed is not perfectly rigid, the suspending 
cords will not work evenly, but will vary as the speed changes, 
and the front end will lower or rise according as it runs 
slower or faster. This will occur when the axis of propulsion 
does not pass through the center of inertia. 

If the system is perfectly rigid, this lowering or elevation 
is not produced, and there will be a most decided advantage. 
Let us suppose that the prow rises, the bottom of the balloon 
offers to the current more surface at the front end and less at 
the back ; on the other hand, the gas is precipitated toward 
the front. For these two reasons the deformation of the sys- 
tem due to the variation of the speed tends to accentuate 
itself ; but when the connection is rigid and the permanence 
of the shape assured, the system constitutes a kind of block ; 
and as the center of gravity is always below the point of appli- 
cation of the ascensional force, it is sufficient for some oscilla- 
tions to simply stop the screw. The up and-down motion can 
also be produced by a cause which has not as yet received 
sufficient attention. I wish to speak of the vertical instability. 
If rupture of equilibrium occurs, which gives an ascensional 
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speed V ifig. 3), for instance, this speed is composed of the 
velocity V, and the resistance to advancement exercised along 


. the line A, which augments the resistance very much, and 


may bring about serious complications with a long balloon. 
Now the inevitable escape of gas, the continual changes in 
the condition of the atmosphere, the variations of the solar 
radiation, etc , modify the vertical equilibrium at every in- 
stant. Instead of the usual rudimentary means, which consist 
of opening the valve and throwing out ballast, which only 
correct the displacement that has been produced, it is necessary 
that there should be some automatic arrangement which is 
still to be discovered. Furthermore, it is proper to remark 
that by increasing the speed proper we will increase the in- 
stability in a horizontal plane, so that the automatic arrange- 
ment desired is really very useful only at lower velocities. 
which will mark, for a number of years to come, the opening 
efforts at aerial navigation. It is clear that the car and the 
net ought to be such as to diminish the resistance to advance- 
ment. If any prime prescription is to be imposed in this re- 
gard, it is the importance of constructing every form with the 
greatest care, I will show further what an unsuspected part 





they play in the subdivision of the resistance. Finally, in 
order to determine what chances there are of overcoming the 
resistance to advancement, it is necessary independently of a 
light motor to have first an elongated balloon. 

2. Invariability of form. 

3. Rigidity of construction. 

4, Vertical equilibrium. 

5. A car and a frame of proper form and dimensions.” 

Certainty of Route.—All these precautions would be entirely 
without effect, unless we can be sure of the certainty of 
the route. It is necessary, then, to stil! add some new and 
important conditions to those which have just preceded. An 
attempt is made to obtain certainty of route by the assistance 
of a. rudder, which is a simple means of modifying the 
direction followed. It is clear that the rudder, whatever may 
be its dimensions and its distance from the vertical which 
passes through the center of inertia of the system, would be 
powerless if the resistance’ varied at every instant. Such 
would be the case of a dirigable balloon which was incom- 
pletely inflated. Thus the permanence of form ought to be 
conditeset as a means not only of diminishing the resistance 
to advancement, but especially of assuring the efficiency of 
the rudder. 

The balloon should be maintained constantly inflated, lest 
it may not escape the frequent giratory movement of the 
ordinary balloons, if it has the spherical form of the latter—in 
fact, the slightest variation which destroys the symmetry of 
this shape would suffice to cause a rotation about the axis. 
The elongation of the dirigable balloon, while it reduces resist- 
ance, at the same time permits a route to be determined by 
diminishing the frequency of the giratory movements, and 
thus increases the efficiency of the rudder, which is some dis- 
tance from the center of inertia. 

Thus the certainty of route is obtained by conditions al- 
ready determined. Sometimes these conditions are not always 
sufficient, particularly when the relative speed changes fre- 
quently. Itthen causes swervings and turnings against which 
the rudder remains powerless. I hope to be able to show how 
it can contribute, by its own form, to insure the stability of 
its running. 

If I add that the larger the balloon, the greater are its chanccs 
of becoming dirigable, then for two balloons which are geo- 
metrically alike the ascensional per unit of form is greater for 
the large balloon; and, on the other hand, the weight per 
horse power diminishes with the force necessary to be given 
to the motor. The principal conditions which ought to con- 
trol the construction of dirigable balloons are grouped in the 
following table : 


Invariability of forms. 

Rigidity of construction. 

Vertical equilibrium. 

Car and netting of convenient shape and 
dimensions. 


Elongated balloon. 
Lightness of motor........ 
Diminution of resistance to - 
advancement............. 


Elougation of the balloon and rigidity of 
. : construction. 
Certainty of route...... ... Rudder. 
Shape of balloon. 
(TO BE CONTINUED.) 
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JAPANESE RAILWAYS. 








Tue following interesting account of railways in Japan has 
been received from a very intelligent correspondent in that 
country : 

Japanese railways are now making good progress, and 
throughout the empire there are now about 1,500 miles of rail- 
ways in working. The first government railway in Japan is 
Tokyo- Yokohama section, the length of which is 18 miles. In 
1870 the survey for that line was made, and in about two years 
the railway was nearly constructed, and, in the mean time, the 
line was opened. In May, 1872, the whole line was complet- 
ed, and on September 12, 1872, it was opened in the presence 
of His Majesty, the Emperor. Then after ten years about 100 
miles of railways were constructed and working Private 
companies were gradually formed, of which the Niphon ‘Rail- 
way Company is the first and largest. The company was 
established on November 11, 1881, and the line for the first sec- 
tion (88 miles long) was opened on July 21, 1883. The follow- 
ing figures will give some account about the present condi- 
tion of the company : Subscribed capital, $20,000,000 ; paid- 
up capital, $18,599,100 ; average daily income (for latter half 
of 1892), $7,382.27 ; miles in working order, 591 miles, 61.5 
chains ; number of locomotives, 67; number of passenger 
cars, 209 ; number of freight cars, 1,014. 

The interest distributed to shareholders of the company is 
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at least 10 per cent. per annum, and the stock of the company 
costs nearly double of the paid sum. 

Tne line of the Niphon Railway Company extends from 
Tokyo on one side to Maebashi, which is the center of silk dis- 
tricts in Japan, and on the other to Awomori, which is an im- 
portant harbor situated on the northern extremity of Honshin 
(or the main island). From the latter line there is a branch to 
Nikko, which is famous for beautiful natural scenes and splen- 
did temples, being remains of shrines of ancient Shogun ‘l'oku- 
gawa. . 

Besides the Niphon Railway Company there are other com- 
panies, kn6wn as Sanyd, Kiushin, Kansci, Sango, yo, Isaka 

‘Hankai, Kobu, Rydms, Mito, Sobu, Tanko railway companies, 
etc., having their lines from 20 to 200 miles long. 

In addition to the lines already completed and working, 
there are projects both in government and private railways to 
prolong the lines. Since last year proposed new lines of more 
than 2,000 miles in length were surveyed and estimated. It 
was decided by the House of Commons to construct the Fuku- 
shima Awomori section and the Tsuruga-Toyama section, 
which has 414 miles in both. The capital for constructing the 
two lines decided by the Parliament is $18,451,080, which is 
the amount decreased about 20 per cent. from the estimates 
made by the government engineers. These railways are, of 
course, important for internal communications and transporta- 
tions, and will be very much more so if the Siberian Railroad 
would be completed. 

The gauge of Japanese railways is 3 ft. 6 in. The steepest 
gradient is 1 in 40, and the shortest curve is 15 chains radius. 
For the Usui toge Railway, between Yokokawa and Karui- 
zawa, in Takasaki and Naoyetsu section of the Imperial Gov- 
ernment railways, the Abt system of permanent way was 
adopted, and the gradient is mostly 1 in 15. The length of 
the Abt system of permanent way in that section is 5 miles 
6.45 chains, in which there are 26 tunnels from 107 ft. to 1,803 
ft. long, the total lengths amounting to 2 miles, 61.882 chains. 
This section between Yokokawa and Karuizawa (7 miles long) 
was completed in February of this year, and it was opened for 
traffic on the first of last April, while the sections on both sides 
of Usui-toge were opened eight years ago. 

The weight of the Abt system locomotive is 35 tons, which 
can draw 100 tons of loads in the steep incline. Most of the 
locomotives of Japanese railways are of English manufacture, 
but some American and German locomotives are used. There 
are also locomotives of Japanese make, which were built in 
the Kibe Locomotive Works of the Imperial Government rail- 
ways. 
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SECOND SERIES.—CHEMICAL METHODS. 





Il.—METHOD OF DETERMINING CARBON IN IRON 
AND STEEL. 
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Tue double chloride of copper and potassium solution is 
made by dissolving 10 lbs. of the commercial salt in 13 liters 
of water, filtering through ignited asbestos, and adding 1 liter 
of concentrated C. P. hydrochloric acid (sp. gr. 1.20). . 

The caustic potash solution used both in the purifying. pot- 
ash bulb and the absorption potash bulb is made by pose gl 
1 lb. of commercial stick caustic potash in a small amount of 
water, and then diluting until the resulting liquid when cold 
shows a specific gravity of 1.27. A pound of potash makes 
about a quart of solution. 

The granulated oxide of copper may be made by igniting 
the nitrate in a Hessian crucible until nitrous fumes cease to 
come off, but not fusing the material, or may be obtained in 
the market. If the ignition of the nitrate is properly con- 
ducted, a porous granular material is obtained, which gives 
very satisfactory results, Most of the material in the market 
has been fused and is very dense, and liable to contain im- 
purities, We regard it essential, therefore, to place this fused 





material in the preheating and combustion tubes, as described, 
fitting them at the exit end with a small jet tube, then place 
in the furnace and reduce with hydrogen gas. It is essential 
during the reduction that the tube where the oxide of copper 
is should be heated to a full red heat, and in order to insure 
complete reduction, the gas should be passed for half an hour 
after it will burn at the jet. This being accomplished, allow 
the tube to cool and then replace the hydrogen with air, then 
heat up ie and pass oxygen gas until the reduced material 
is oxidized, which will take some time. The use of coal gas 
in place of hydrogen for the above reduction is admissible, 
provided the porcelain tube is heated two burners more each 
way, during the subsequent oxidation, than during the reduc- 
tion in order to burn out any separated carbon that may have 
deposited in the tube. 

The silver foil may be easily obtained in the market. 

The acid ferrous sulphate solution is made by dissolving 
crystallized ferrous sulphate in water to nearly a saturated 
solution, and adding three or four drops of sulphuric acid to 
every 50 c.c. 

The sulphate of silver is made by precipitating nitrate of 
silver with carbonate of soda. Filter and wash thoroughly. 
Then place the precipitate in the vessel in which it is designed 
to keep the salt with a little water, and then add sulphuric 
acid at last, drop by drop, with thorough agitation, until all 
the carbonate is decomposed and the liquid is clearly acid to 
test paper. In filling the bubble tube shake the vessel and 
pour in enough of the milk to have } in. of the solid salt in 
the bottom when it has settled, and then fill the bubble tube 
about half fuli of water. If care is taken to wash the carbon 
in the boat thoroughly, once filling of the sulphate of silver 
bubble tube will be sufficient for 30 or 40 combustions. Sul- 
phate of silver may be obtained in the market, but we have 
no experience with,this material. 

The granulated chloride of calcium used in the chloride of 
calcium tubes and prolong is obtained in the market. We use 
the grade marked C. P., and like to have it as free as possible 
from other substances. The size we prefer is whiat will pass 
through holes about a tenth of an inch square and not pass 
through holes a twentieth of an inch square. Before filling 
the chloride of calcium tubes it is essential to dry the material, 
best in-a platinum dish over a Bunsen burner for 20 min- 
utes or half an hour, taking care, however, not to fuse it. Of 
course the chloride of calcium Used should not be alkaline, 
but for fear that it will be sufficiently so to absorb carbon 
dioxide, even if not sufficiently so to show by test, it is recom- 
mended to pass dry carbon dioxide into each freshly filled 
chloride of calcium tube and allow it to remain over night, 
and then replace with dry air, before using such tubes in 
actual work. 

The oxygen gas used may be obtained in the market in 
cylinders compressed to almost any desired pressure. We 
transfer to the small gas holders shown in the cut, rather than 
take the gas direct from the cylinders, since the gas holders 
can be adjusted to give uniform pressure in the tube. This 
commercial material may be contaminated by oil or vapors 
—— carbon from the pump used in compressing it, and 
we accordingly deem it essential to pass it through the pre- 
heating tube, as described, before it goes into the combustion 
furnace. 

After the combustion train is arranged, as above described, 
it is essential to see that there are no leakages, and to make 
not less than two blank combustions. For the first of these, 
close the connection from the gas and air holders, and then 
open the cock controlling the flow from the aspirator bottle, 
which has been previously filled with water. This puts suc- 
tion of a column of water 12 to 18 in. high on the train, and 
is abundant to indicate any leaks. After the suction has had 
time to act on the whole apparatus, and come to rest, it is 
satisfactory if nothing passes the absorption potash bulb for 
five minutes. If this result does not follow, the leaks must of 
course be found and stopped. The combustion train. being 
found tight, the two blank combustions should be made in 
every respect as though they were real ones, except, of course, 
no iron or steel should be put in the dissolving jar. If these 
blanks change the weight of the absorption potash bulb and 
prolong more than about 1 milligram, something is wrong, and 
the apparatus and chemicals should not be regarded as satisfac- 
tory, until one or more blanks are obtained, which come 
within the limit above mentioned. In this connection the 
paragraph below on necessary errors should be read. 


CALCULATIONS. 
Since the carbon is weighed as carbon dioxide, and since ,* 


of the carbon dioxide is carbon, the percentage of carbon in 
the iron or steel under test may always be found by the fol- 
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lowing formula : a: 100:: 4,5: 2 in which a represents the 
amount of iron or steel taken, expressed in grams ; 0 the in- 
crease in weight of the absorption potash bulb and prolong 
expressed likewise in grams, and 2 the carbon sought. This 
proportion reduces to the form « = 300) + 11a, and when 3 
grams are used to start with, it becomesz = 100) + 11. When 
3 grams are taken to start with, this may be briefly stated as 
follows : Express the increase in weight of the absorption pot- 
‘ash bulb and prolong in grams, move the decimal point two 
places to the right, and divide by 11. The result will be the 
percentage of carbon in the sample. Thus if the increase in 
weight is 0.1661 gram, the carbon will be (16.61 + 11) 1.51 per 
cent. 


NOTES AND PRECAUTIONS. 


It will be observed that this method releases the carbon from 
the iron or steel by dissolving the metal in an acid solution of 
the double chloride of copper and potassium, and after filtra- 
tion and thorough washing burns the carbon in a tube in 
oxygen gas, and after freeing the carbon dioxide formed from 
impurities, catches it in caustic potash solution, the amount 
being determined by the increase in weight of the absorbing 
material. 

There is much reason to believe that many discrepancies in 
duplicate analyses, as well as between different chemists, are 
due to the borings or drillings. The place from which the 
drillings are taken ; the size of the drill: the depth of the 
hole ; whether it goes through the sample or not, and espe- 
cially whether the drillings are partly coarse and partly fine, 
are all believed to have considerable influence on the final 
result. This difficulty will be diminished (1) by drilling the 
hole as near through the sample as practicable ; (2) by having 
this hole transverse to the line of final solidification, and cut- 
ting it, and (3) by having the drillings as fine as possible, and 
thoroughly mixing them. This latter precaution—viz., to 

» have the drillings fine, is also important in its influence on the 
rapidity of subsequent work. 
he use of acid, and the use of the potash double salt, rather 
than the ammonium double salt to dissolve the metal, both of 
which differ from old practice, are copied from the work of 
the American} Committee on International Standards, for the 
analysis of iron and steel. It will be remembered that the 
work of this committee seemed to show very conclusively that 
these changes led to much more accurate results. 

If the solution contains more of the double salt than is rec- 
ommended above, solution will not be so rapid. A saturated 
solution works very slowly. 
= The influence of stirring on the rapidity and completeness 
of solution is very great. With the stirring apparatus recom- 
mended above, if the borings are fine it is not at all rare, espe- 
cially in the case of steels, to get such complete solution in 
15 to 20 minutes that but little more than a stain is left on the 
asbestos filter in the boat after the combustion is finished. 

_In washing the carbon in the boat, after it is transferred 

from the beaker or dissolving jar, loss of substance is apt to 

result, if the jet from the wash bottle is used direct. It is 
better to always put the liquids into the beaker or dissolving 
jar, and then pour them into the boat. Too great care can 
hardly be taken to wash thoroughly. A little sub-chloride of 
copper or a little chloride of iron left in the asbestos filter, or 
in the boat, may cause difficulty in the combustion tube later 
on. 
The carbon from some steels, and in general from pig iron, 
filters readily like sand, but from other steels it seems to sepa- 
rate in such a form as to clog the filters badly. This gelatinous 
carbon does not seem to be characteristic of any special kind 
of steel, but may occur in any. We know of no way to facili- 
tate filtration in such cases, except to follow the directions 
closely. 

In drying the carbon in the boat too high temperatures 
should be avoided. There are indications that loss of sub- 
stance may result from neglect of this precaution, although 
we have not positively demonstrated this. 

The use of the preheating furnace complicates the train 
somewhat, but no other method of freeing the oxygen gas 
from possible injurious impurities has proven so successful in 
our experience as thisone. It is clear that if there is anything 
in the gas that would react with oxygen or with oxide of 
copper in a red-hot tube, and later be absorbed by caustic pot- 
ash, this material must be removed from the gas by the pre 
heating furnace and purifying potash bulb before the gas goes 
into the combustion tube. Purifying the oxygen gas without 
preheating does not seem so satisfactory. 

The use of rubber corks and rubber tubes is open to some 
objection, but we do not know of any successful substitutes 
for these materials. 

_ The combustion tube we recommend is longer than cus- 





tomary, but we think not longer than essential. The danger 
of volatile matter from corks affecting the result is consider- 
ably diminished by this additional length. We prefer the 
porcelain tube, although we have never used platinum ones. 
Tubes of larger bore enable a little larger boat to be used, but 
they are much slower to heat, and do not in our experience 
give any more reliable results. 

The use of a roll of fine copper gauze in the combustion 
tube in place of granulated oxide of copper has been recom. 
mended. In our experience it is-difficult to be sure that the 
metallic copper is all oxidized before regular work is begun. 
If this is not so, and if the metallic copper contains any car- 
bop, there would of course be danger of error, due to the slow 
progressive oxidation of the metal and carbon during combus- 
tion. 

Many devices have been suggested to prevent the possibility 
of hydrochloric acid, chlorine or chlorine compounds, which 
may be formed in the tube during combustion from reaching 
the absorption potash bulb and thus introducing error. We 
have tried many that we have seen suggested, but have found 
none that seem so efficient as the roll of metallic silver foil. 
If proper care is taken in the washing of the carbon, if the 
tube is arranged as described, and in good order, and if the 
rate of movement of the gases is not too rapid, neither chlorine 
nor hydrochloric acid escape from the tube. If, however, the 
washing is incomplete, leaving some sub-chloride of copper or 
ferrous chloride and free hydrochloric acid in the boat, which 
latter is not expelled by the drying ; if the tube is foul from 
having been used for many combustions, without cleaning 
and recharging, or reduction by hydrogen, and especially if 
the combustion is hurried, resulting in a too rapid movement 
of the gases in the tube, the silver roll may not be a complete 
protection. We accordingly introduce into the train an acid 
ferrous sulphate, and a silver sulphate bubble tube as addi- 
tional precaution, the former to catch chlorine and the latter 
hydrochloric acid. Direct experiments with each of these 
tubes separately show that they are a complete protection 
against the gases mentioned, provided the rate of movement 
is not more than four or five bubbles a second, and also pro- 
vided the amount of these gases is not greater than would arise 
in even the rather carelessly managed combustion mentioned 
above. Of course it may be questioned whether these two 
bubble tubes do not retain carbon dioxide and thus cause 
error. Direct experiments made by taking a weighed potash 
bulb and prolong, properly filled with water, protecting it with 
chloride of calcium tubes at each end, and eharging it full of 
carbon dioxide, and reweighing and then aspirating air through 
it with frequent weights during the aspiration show that a 
very much less amount of air than that used for aspiration in 
a regular combustion is sufficient to remove the carbon dioxide 
completely from the amount of liquid in the bubble tubes. 

It is highly desirable to pass hydrogen or coal gas, prefer- 
ably the former, through the combustion tube, as described 
above, after a tube has been used for 50 or 60 combustions. 
In lieu of this, the tube should occasionally be cleaned out and 
filled with fresh material. The frequency with which either 
of these should be done depends largely on how completely 
the carbon is freed from other substances during the solution, 
washing and drying. 

A slight pressure in the tube is thought to be less liable to 
lead to error from leakages than to have a vacuum in the 
tube, caused by drawing everything through the train by 
means vf the aspirator bottle. It will be observed that the 
pressure specified is equal to about half the column of water 
in the first bubble tube. From this point the aspirator bottle 
is relied on to move the gases forward. 

The combustion tube should always be kept closed, and 
after a combustion is finished, the connection between the air 
gas-holder and the train should be left open, or the liquid in 
the. bubble tubes will suck back into the combustion tube as 
it cools. We also deem it essential after the furnace has been 
standing idle some time to make a blank before proceeding 
with regular work in order to be sure that everything is right. 

It-is quite essential that the chloride of calcium tube which 
precedes the absorption potash bulb and the prolong should 
dry the gases to the same extent and no more. If one is more 
efficient than the other error may result. Thus if the gases 
which go into the absorption potash bulb are drier than they 
are after they leave the prolong, it is obvious that moisture 
that has been weighed is lost. On the other hand, if the gases 
that go into the absorption potash bulb are not as dry as when 
they leave tne prolong, it is equally obvious that something 
besides carbon dioxide has increased the weight of the absorp- 
tion potash bulb and prolong. It seems probable that some 
of the difficulty in getting absolute blanks may be accounted 
for in this way. It is a little hazardous to use a freshly filled 
chloride of calcium tube with an old prolong, and vice-versa, 
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Likewise it is not advisable to use sulphuric acid or other 
means of drying the gases between the furnace and the chloride 
of calcium tube, 

It is not necessary to recharge the absorption potash bulb 
for each combustion. Depending, of course, on the amount 
of carbon in the sample, they may be used for from three to 
six or eight combustions without recharging. We have made 
agreeing duplicates on the same sample, one with a potash 
bulb, freshly charged, and the other with a potash bulb, show- 
ing a cloudiness in the first bulb due to bicarbonate: 

The weight of the potash bulb and prolong before and after 
the combustion is affected by a number of circumstances 
other than the carbon dioxide absorbed. It is obvious that if 
all the conditions are the same at the second weight which 

revailed at the first, there is no error due to weighing. But 
it seems to be difficult to get these conditions exactly the 
same. Temperature, barometric pressure, the deposit of 


something from the air of the laboratory, or from the fingers - 


on the parts weighed, and especially the humidity of the air 
may all be different at the second weighing than at first. If 
we may trust our experience, it is almost impossible to make 
satisfactory combustions in showery weather. 

Where combustions are made in large numbers, say 16 to 18 
a day, by one operator, with two furnaces, very satisfactory 
results may be obtained by weighing direct from the furnace, 
finishing the aspiration with oxygen instead of air, and using 
the last weight of one combustion as the first weight of the 
next one. Of course in very critical work this procedure 
should not be thought of. 

Direct experiments show that with the apparatus arranged 
as above, the oxygen in the potash bulb and prolong is ali 
removed by air during aspiration, when about 800 c.c. of 
water has been run out of the aspirator bottle. The experi- 
ments were made by weighing a potash bulb and prolong, in- 
troducing it in the train, passing oxygen until it was filled, 
then reweighing and then aspirating air with frequent weigh- 
ings until the first weight was obtained. 

If the aspirator bottle is fitted with a tube reaching nearly 
to the bottom, as shown, the suction on the train will be the 
same irrespective of the amount of water in the bottle, until 
the bottom of the tube is reached. 

Notwithstanding all precautions, there seem to be some 
almost unavoidable sources of error in the combustion method 
of determining carbon. Among these may be mentioned the 
possibility of hydrocarbon vapors from the rubber tubes and 
corks, the unequal drying of the gases by the chloride of cal- 
cium tube and prolong, the difficulty of getting absolute 
blanks, and especially the difficulty of making the second 
weight, under exactly the same conditions as prevailed when 
the first one was made. We do not think all these errors com 
bined should amount to more than one or two hundredths of 
a per cent. of carbon. 
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USES OF METALLIC TIES. 








By A. FLAMACHE., 





Every engineer has been struck by the extreme variation 
of opinion concerning the use of metallic ties on railroads. 
Some, suchas the English railway companies, the great muajor- 
ity of French managers, the Belgium State Railway, and as a 
general thing the managets of the lines of Western Europe, 
where the traffic is very heavy and fast, are systematically 
opposed to the use of metallic ties. The rare applications on 
the lines which have just been cited are the result of abso- 
lutely outside causes, such as the powerful influence which 
could be brought to bear upon an English road, which was 
soon compelled to remove these ties, in spite of its desire to 
please the inventor. Sometimes it is in order that the inven- 
tive faculty of the officers of the company might not be dis- 
couraged, that the latter consents to use a few ties which were 
designed by their engineers. Sometimes the railroad company 
which handles the freight of an important steel works buys a 
few tons, and pays for them by transporting raw material. 
More often still, it is a governmental movement, which, in a 
moment of distress, does it in order to make work. 

In all this there is no such infatuation as metallic ties have 
inspired in Germany and Austria, where engineers seem to 
have considered the question as solved. It is true that they 
formerly manifested the same inclination to use metallic string- 
ers, which are now used by a few managers only who are 
more or less interested, as inventors, in their success. ‘There 
is, nevertheless, some singular facts arising from this diver- 
gence of opinion. How can it be that a system of tracks, 
which lasted only eight days on an English line, such as the 





Haarrmann, which was made in two pieces, has been tried 
and lasted for several years on certain German lines ? 

Many, however, are agreed that when the metallic tie has 
reached a firm basis, its maintenance is far less expensive than 
that of a wooden one; while others, resting upon 20 concur- 
rent results obtained in different sections, declare that the 
maintenance of the metallic tie is twice and a half or three 
and a half times as expensive as that of the wooden one. 
These great differences of opinion between men of equal abil- 
ity and indisputable veracity are not inexplicable. 

The object of the present article is to lay down a-few obser- 
vations which I have had occasion to make, and which, if they 
do not throw any definite light upon the subject, may lead at 
a later time to a complete knowledge of the truth. All the 
differences of opinion which have been produced are derived 
from the fact that hollow ties, with opening turned down, have 
invariably been used upon lines where the work is very heavy, 
and that the maintenance of these ties was very expensive, 
while upon lines where the traffic was light, they have been 
easily maintained. This fact being recognized, I have pro- 
ceeded into the examination of different metallic ties, with 
hollow supports of different shapes, and have watched the 
metallic track very attentively where it had to be reconstructed 
and put in good condition. The passage of trains upon sup- 
ports which have edges vertical or nearly so has an effect of 
forcing these edges down into the ballast and then withdraw- 
ing them, according as the tie descends or ascends with the 
wave motion of the rail. However hard the fragments which 
composed the ballast made may be, they are worn out, and form 
a sort of mud, which fills the interstices, and transforms the 
ballast contained in the open part into a very hard macadam, 
which is more or less hard upon its edges. At the same time 
the volume occupied by this diminished ballast is obliged to 
flow again in order to maintain the tie at its proper height. 
That is the first period for the maintenance of metallic ties 
observed by everybody, and recognized as being particularly 
difficult even by the advocates of metal, but not being likely, ac- 
cording to them, to last more thanafew months. Starting from 
this point, the tie is seated upon a hard core, is anchored by 
its lower portion into the sub-adjacent ballast, and is abso- 
lutely immovable. At the first the track is excellent except 
that it is a trifle hard, but at the end of about a month acci- 
dental causes intervene either under the action of the vibra- 
tions, caused by the passage of trains or to the wave motion, 
or by a deformation of the roadbed, the cores are displaced 
and carry with them the lower portion of the sub-adja- 
cent ballast. The tié embedded in this core is displaced with 
it, and the track soon presents a series of sags, not very deep, 
it is true, but still of a very disturbing character. At the 
same time the distance between the centers of the ties is 
changed, and some of them are brought into an oblique posi- 
tion with the rails. 

Such is the condition of all the German railways which I 
have examined. As long as the speed of the train does not 
exceed 47 miles to 50 miles per hour, these sags have no other 
disadvantage beyond that of shaking up the passengers pretty 
badly, but without putting their lives in danger ; but when 
a speed of 62 miles or more per hour is obtained, the situa- 
tion becomes unendurable, and must be remedied at an 
cost. A difference of from 6 to 12 miles in the speed modi- 
fies the whole running of a train. In experiments which 
I have made with my deflectograph I have seen a train of 
passenger cars, hauled by an excellent engine, admirably 
balanced, running at different speeds over a new and thor- 
oughly good track, take a sensible deflection and balance 
upon its springs at 56 miles per hour, and while it was 
in that position remain exempt from all other movements. 
Further on, at 62 miles per hour, the swaying was very an- 
noying upon a less perfect track, and the strain, as shown by 
the instrument, was double that observed at 44 miles. Upon 
a poorly ballasted or tamped track the train reaches a disturb- 
ing speed more quickly and in a more pronounced manner, 
and engineers of lines where rapid express trains are running 
ought to keep their tangents in true alinement, both vertically 
and horizontally, lest they cause disastrous derailments or 
destroy in the course of a few years the best built track. 

No one believes that a few blows of the tamping-bar or pick 
is sufficient to obtain a perfect dressing of a track with hollow 
ties. A track which is thus brought to alinement is forced 
back to its old position by the first train which passes, each 
tie falling back upon the core which sustains it. To obtain a 
suitable dressing, the old core should be demolished and the 
tie tamped up afresh ; then the period of expensive mainte- 
nance begins, which we pass as soon as the cross-ties are well 
seated, and which follows at once a greater or less intensity of 

traffic. Is it not plain, then, that where one is contented with 
a poorly tamped track the hollow tie can only lead to fresh ex- 
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penses? This will be the case on all branch lines or main lines 
where the speed is not in proportion ; therefore where the 
necessities of traffic oblige rapid running, it is necessary, at 
any odds, that the rail should be often brought back to aline- 
ment, and then the maintenance will be expensive. 


I have already said at the Exposition of Metallic Ties, or- 


ganized by the Society of Engineers of Brussels, that the 
metallic tie ought to be seated upon the ballast by a flat sur- 
face, or at least one which does not require a tamping up into 
a hollow. Furthermore, it is undesirable that the tie should 
have any other form than that of a strictly prismatic one ; that 
it should have any curvature or bendings, or that it should be 
furnished with bosses or riveted joints. On these conditions 
alone its longitudinal or transverse displacement would be 
possible without the disturbance of the ballast foundation— 
that is to say, without deforming the sealing which has been 
acquired with so much difficulty after months of travel. 

On the French lines the truth of this was very clearly mani- 
fested, and it has been more or less recognized as one of the 
conditions of the maintenance of the metallic tie. The experi- 
ments heretofore attempted by French engineers have been very 
unfortunate, because inventors have had recourse to riveting 
in order to obtain the resistant profiles and plans. 

A new outline has been proposed in France and is obtaining 
a wide application. It is the Bernard & Ponsard types, 
The pressure cores formed in the two canals are adherent to 
the tie, and move with it. In consequence of the relatively 
small hollow and the slight inclination of the sides, these cores 
form a sort of filling, which moves in every direction with the 
tie. The bending, however energetic it may be, does not attach 
them to the sub-adjacent ballast. 

The result is that this. profile is practically the same as that 
of a tie with a flat support. It is displaced in any direction 
ne the same, and it does not wear out the pieces of the bal- 

ast, because there is no friction of its edges against them. 

Ties of this type placed upon a very heavy traffic line gave, 
when examined at the end of 1889, a perfectly straight track. 
Not only could they be displaced like any other, even one of 
wood, but the tamping could be done quite as easily as with 
the latter and fully as certainly. 

It is greatly to be desired that the French railway should 
extend the use of this outline, and I am not surprised that the 
results obtained are totally different than those furnished by 
the hollow outline. 

Aside from the remarkable tests of Bernard & Ponsard, I do 
not know of any serious attempt to secure this plane surface 
ofsupport. I eliminate at once as impossible the ties of U shape 
with the concave surface upward. 














BERNARD & PONSARD. 


In fact, the rail could only be attached in two ways: by sup- 
porting on the edges, which would invariably cut it, or by in- 
terposing a block of wood or a shoe of cast iron between the 
rail and the bottom. Experience has shown that these double 
attachments do not wear long. 

Furthermore, the U-tie, in whatever manner it may be put 
to work, presents a capital defect in its slight resistance to de- 
flection. 

The cross-tie of a railway is deflected by a very considerable 
moment. It is, in effect, from the standpoint of deflection 
equivalent to a piece resting upon two supports and strained 
by force more or less equally divided. The best filling is that 
which extends uniformly from the end of the tie toward the 
center, a distance fromthe rail equal to that which separates 
this latter from the end. It can easily be estimated without 
any exaggeration that the tie of a heavy traffic line ought to 
resist about 2,506.6 foot-pounds. This is a figare which I 
have adopted for special use, and nothing has yet been shown 
which influences me to change it. Jt may be objected that it 





presupposes the load carried upon a single tie ; but my experi- 
ments have shown that this is often the case. If it is remarked 
that the additional loads due to dynamic actions are neglected 
—that is, excessive weight on springs, the rolling around a 
longitudinal axis, the centrifugal force in a vertical plane due 
to a passage over a curve, we see that the above figure will of- 
ten be practically exceeded. 

There is but a single cause which may diminish its impor- 
tance. By tamping the tie very strongly under the rail and 
not so much at the ends and at the center, it is evident that 
the maximum moment becomes less, but there results an cx- 
cessive pressure upon the ballast which deforms it until the 
surface of support reaches proper proportions. 

In conclusion, I repeat that a moment of 2,500 foot-pounds 
can be counted upon as the strain of a tie on a heavy traflic 
line. The U form of section, as we have said, is not the thing 
at all from the standpoint of deflection. If we look for the 
deflection of a tie of this outline, which weighed 172 lbs., we 
tind that it corresponds with a moment of 2,500 foot-pounds to 
a strain on the metal of 38,386 lbs, per square inch. 

It is easy to see that these disastrous conditions of resistance 
to deflection are irremediable with the U form where the neu- 
tral axis is from 4 in. to 8 in. from the bottom. The moment 
of inertia is, therefore, weak, and for a given height of outline 
the distance of the neutral axis from the line of maximum strain 
is increased. In ties of symmetrical outline, the neutral axis 
passing through the center of the height, we obtain a weight 
that is in the best possible shape for the resistance to deflection. 
= The slight resistance of the hollow tie places the engineer 
between two equally bad alternatives—either he must tamp 
the tie exclusively under the rail, and, in this case, the tamp- 
ing will not last and the maintenance will become very difficult 
and expensive, or he must tamp the whole length, and the tie 
will break. 

It is evident that this rupture will occur at the bolt holes, 
and, unfortunately, almost all these systems require that their 
rectangular holes shall be made with a punch, which so modi- 
fies the structure of the metal at its edges that it causes de- 
fects which sooner or later cause a rupture of the sections. 
Everybody knows that steel when treated in this brutal man- 
ner becomes weakened. It may be well to repeat here again 
that these disadvantages are not particularly felt on lines 
where the traffic is not heavy. Several years might be neces- 
sary before they would appear. The result of my observation 
is that a hollow cross tie weighing’ from 154 to 172 lbs. can 
support, before breaking, the passage of from two to five mill- 
ion pairs of wheels, according to the running speed. This 
figure is easily reached in from three to four years on heavy 
traffic lines, but may demand ten or a dozen years on branch 
lines. That is why hollow metallic ties on German and Dutch 
lines seem to sustain the traffic so well, and that they are not 
put out of service in a few years, but last until their normal 
life has been passed. 

The first breakage is the signal for a general clearing out 
time, and the German managers pay very dearly for their im 
pulsive desire to use metal ties. 

In résumé, the metal tie for heavy lines can only be used 
under the following conditions : 

1. It should not require tamping into a hollow space—that 
is to say, it ought to be able to be displaced longitudinally and 
transversely, like a wooden tie with a flat bottom. It is also 
bad to give it any curvature bosses or variations of section, or 
to furnish it with stamped projections or riveted joints. Its 
form should be strictly prismatic. 

2. It ought to weigh from 165 to 175 lbs., and be formed of 
steel in order. to offer a moment of resistance of from 5,450 
foot-pounds to 5,800 foot-pounds. [ron of the U form is not 
strong enough in any position, as it is a shape unfavorable to 
deflection, and it ought to be excluded. The outline ought to 
be symmetrical. 

3. The resistance ought to be obtained in full outline—that 
is to say, the riveted joints ought to be excluded. 

4. The attachments ought not to require rectangular holes, 
but the only holes made should be made drilled, and these are 
preferably round. 

This outline only relates to metallic ties for main lines, and, 
in my opinion, it is the only one to which any attention should 
be paid at this time on the railroads of Western Europe. In 
these countries, in fact, the important lines represent a greater 
portion of the total trackage ; and the new material ought to 
be laid in preference to the use of old, which, when half worn 
out, should be taken up and relegated to branch lines, as there 
is almost always some of this material to be used that has been 
taken from the main lines, for it is very convenient to be able 
to place it on branch lines where its life would be consider- 
able. Thus, the 500 miles of the double track road of the Bel- 
gium State Railway supplies sufficient material for the main- 
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tenance of 15,000 miles, of which 10 per cent, is double track 
belonging to the branch lines of the system. 

In countries where this state of affairs does not exist the 
population is sparse and the forests are abundant ; metallurgy 
is not very much developed, and the wooden tie reigns absolute 
mistress of the situation. 

It is, therefore, in vain to look for the introduction of metal 
ties of any existing type into the colonies ; but the situation 
might be changed if we could find a metallic tie that is mov- 
able and possesses the qualities of great durability under the 
most rapid trains. If this discovery should appear to-morrow 
it would realize the hopes of metallurgists, and the duration 
of the material would be such that there would be more than 
enough material left over in the case of important tracks for 
the maintenance of branch lines. . Consequently the new tie 
would come into use upon these latter lines, and, as at these 
points metal can struggle most advantageously against wood, 
there is nothing impossible in the fact of iron becoming every- 
where triumphant. Therefore,it is in the direction of metallic 
ties for heavy trattic lines that inventors ought to turn their 
attention if they desire to obtain control of Europe. 

It is also in this direction that experiments ought to be pur- 
sued by the governments of the metallurgical countries where 
the metallic tie would be of very general interest. Far from 
attempting at the last moment to give some constraihed and 
forced orders to an industry that is on the verge of a crisis, it 
ought to test every new type that appears which promises to 
be able to withstand a heavy traffic. The smoothness of the 
supporting face and strong resistance to deflection are the most 
important conditions. In-my opinion the tests of weak or hol- 
low ties, though made by managers with perfect good faith, 
can only yield fruitless results. 


<> 
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PROGRESS IN FLYING MACHINES. 








By O. Canute, C.E. 





(Continued from page 342.) 





In the opinion of the writer of these lines Herr Lilienthal 
has attacked the most difficult, and perhaps the most im- 
portant, of the many problems which must be solved before 
success can be hoped for in navigating the air with flying 
machines, He has engaged in the effort to work out the 
maintenance of equilibrium in flight, and to learn the science 
of the bird. He has made a good beginning, and seems to 
be in a fair way to accomplish some success in riding on the 
wind, 

We have already seen that this has been tried before, and 
that (to say nothing of ancient myths) J. B. Dante, Paul 
Guidotti, Francisco Orujo, and Captain Le Bris all met with 
partial success in soaring. Singularly enough all four met 
also with the same accident—i.¢., a broken leg, in conse- 
quence of the loss of equipoise. Herr Lilienthal has greater 
chances of success, not only because he seems to have set 
about his experiments only after thorough investigation and 
consideration, but also because mechanical knowledge as 
well as constructive methods and workmanship have greatly 
improved since even Le Bris’s time. Besides this, we have 
the gliding exploit of M. Mouillard, whose experiment has 
already been related, and that of M. Ader, which is yet to 
be mentioned. 

Most of the capable inventors who have undertaken to 
solve the problem of flight have first concerned themselves 
with the question of motive power, and we shall see here- 
after that very great progress has been achieved in this 
direction since 1890; but no amount of motive power will 
avail unless the apparatus to which it is applied is stable in 
the air—unless it can rise, sail, and come down again with- 
out danger of losing its equipoise. As has already been 
said, safety is the first requisite, and until this is assured, 
all the other elements of success will be unavailable. 

_ Herr Lilienthal has eliminated for the present the ques- 
tion of motive power, by undertaking to utilize ascending 
trends of wind, like a sailing bird ; and if he succeeds in 
gliding up as well as down, and to the right or left, and in 
maintaining at all times the coincidence of the center of 
gravity with the center of pressure at all angles of inci- 
dence, he may not only apply an artificial power hereafter 
for use when great speed is required or when there is no 
wind, but he will also probably have evolved a method of 








gratuitous transportation through the air when the wind 
blows under proper conditions ; for there seems to be no 
good reason why a soaring apparatus for one man should 
cost more than twice as much as a first-class bicycle, or 
half as much as acity carriage ; and when the wind isin the 
right direction, a good many miles could be sailed ovr in 
a day with no expenditure of force save for the evolutions 
necessary to maintain the equilibrium, although this can 
only be done under peculiar circumstances, and the com- 
mercial use must be very much less than that of bicycles, 
That this expectation is not altogether absurd will appear 
from a brief consideration of the power of the wind ; and 
to make the matter plain we will suppose it to have an 
upward trend of 15° or 26 per cent. or a very moderate 
inclination, which must be frequently exceeded. Under 
that circumstance a horizontal aeroplane will, as pre- 
viously explained, have the horizontal component of the 
normal pressure directed to the front and acting as a for- 
ward propelling force. We may now calculate what the 
effect of this would be upon Herr Lilienthal’s aeroplane. 
This was proportioned in the ratio of 0.75 sq. ft. of surface 
to the pound of weight ; but as the surfaces were concavo- 
convex, we may assume that the coefficient of efficiency would 
be about the same as that which we have assumed heretofore 
for the pigeon, or 1.3 per cent. of the actual surface, and 
we may further simplify the calculations by assuming the 
equivalent plane surface as equal to 1 sq. ft. per pound to 
be sustained. Now if this be exposed to a wind blowing 
at the rate of 25 miles per hour, at which the rectangular 
pressure, as given by Smeaton’s table, is 3.125 lbs. per 
square foot, and if we suppose the plane to be inclined for- 
ward, so as to point 5° below the horizon, then the wind 
will make an angle of 10° with the plane, at which the 
normal pressure, by our tables, will be 0.337 of the rec- 
tangular pressure. As the effect upon the plane is in the 
ratio of the angle which the latter makes with the direction 
in which we desire to calculate it—i.e., the horizon, and 
this angle is 5°, the sine,of which is 0.087, then we have 
for the propelling force for each square foot of sustaining 
surface : 
Drift = 1. X 3.125 x 0.337 X 0.087 = 0.0916 lbs. per 
square foot. 
But as the speed is 2,200 ft. per minute, we have for the 
power : 
Power = 0.0916 XX 2200 — 
er per square foot, 


which for an apparatus with 172 sq. ft. of sustaining surface 
furnishes a motive power of 


0.00611.x 172 = 1.05 horse power, 


which is the power at the disposal of Herr Lilienthal when 
the wind blows 25 miles per hour, with an upward trend 
of 15°. # 

This, of course, varies with the trend and the strength 
of the wind ; but it will be noticed that with the data as- 
sumed it will amount to some 6 horse power for an aero- 
plane with 1,000 sq. ft. of sustaining surface—an amount 
which will prabably be surprisingly great to those who have 
not considered the subject. 

It will doubtless be objected that these calculations are 
all based upon the assumption that the wind has an ascend- 
ing trend, and that this condition does not uniformly obtain, 
particularly at sailing heights above the earth, where the 
wind may be horizontal at the very time that experiment 
shows an ascending trend near the surface. This is granted ; 
it is acknowledged that the calculations of power to be ob- 
tained from the wind are predicated upon an assumption 
which may be untrue part of the time; but the answer to 
the main objection is that the birds soar at all times when 
there is wind enough (not too much), and that while we 
cannot yet explain how they do it, man ought to be able to 
avail himself of the same circumstances as the birds, if only 
he can maintain his equipoise. 

This is what Herr Lilienthal has underteken ; he has done 
so with great prudence and good sense, and so far as the 
results of his experiments have been published they teach 
several valuable lessons, which may be summed up as fol- 
lows : 

1. The upright position for the body of the aviator is the 
most favorable, as being most natural to map, 


33000 = 0.00611 horse pow- 
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2. Safety while learning the management of an apparatus 
is promoted by beginning with comparatively small sur- 
faces, because wind gusts are liable to destroy the balance. 
It is best to glide downward in initial experiments until 
practice has conferred the skill requisite to maintain the 
equipoise, in case the apparatus is tossed up in the air by- 
the wind. This is a lesson which was not obvious, and it 
should be heeded by experimenters, some of whom have 
assumed that safety was best promoted by large surfaces. 

3. The aviator must be so affixed to his apparatus that he 
can detach himself instantly should the machine take a 
sheer. 

4. It is not safe to experiment in winds blowing more 
than 23 miles per hour until skill has been acquired in the 
management of the apparatus, or until the latter has been 
so improved as to minimize the danger. 

5. It seems now reasonably possible for designers of soar- 
ing machines (and the writer knows several) to experiment 
with their apparatus without further search for some hid- 
den secret, for Herr Lilienthal says that his experiments 
have taught him that there is no mystery about sailing 
flight ; that the wind is sufficient to account for it. Invent- 
ors need not look for some new mysterious force, some 
‘* negative gravity,’’* like that in Mr. Stockton’s tale, to 
take them up into the air; nor need they be afraid that if 
they propose to experiment with soaring machiaes they 
will be considered lunatics. The main question for them 
to consider is that of the equilibrium. : 

Of course, even if this be worked out, the practical use- 
fulness of a soaring machine would be very limited. It could 
only be availed of when the wind blew with about the 
favorable velocity (neither too slow nor too fast), and its 


field of daily use would probably be limited to the trade . 


wind latitudes, or, in other words, to those regions inhab- 
ited by the sailing birds ; but if the equipoise be worked 
out, if man succeeds in devising an adequate soaring appa- 
ratus and in learning how to use it, unhampered by the 
necessity for looking after a motor at the same time, it will 
not probably be long before some motor is added to confer 
upon him command of space at all times. 

In June, 1891, the quidnuncs in Paris were interested in 
the rumored success of some experiments with a flying 
machine carried on near Paris, inthe private park of Mr. E. 
Pereire, the banker, by M. Clement Ader, who was said to 
have succeeded in rising to a height of about 60 ft., and in 
flying a distance variously estimated at 100 to 400 yds. 

M. Ader is a well-known French electrician, the inventor 
of a telephone, and has long been interested in the flying- 
-machine problem. In 1872 he constructed an artificial bird 
26 ft. across and weighing some 53 lbs., with beating wings 
actuated by the muscular force of the operator’s legs, aided by 
elastic auxiliary pectorals. Jn high winds, and restrained 
by ropes in order to guard against accidents, it would lift 
up a man, but it was found, as many times before, that man 
has not the requisite energy to sustain his weight in calm 
air. Subsequently the same apparatus, or a modification 
of it (for the accounts are not quite clear), was set up under 
a shed at Passy, and visited by M. de la Landelle,t who 
states that the operator was stretched horizontally (a bad 
position) between the wings, and worked with his feet and 
hands the organism of transmission to the parts that acted 
upon the air, A certain lifting effect was produced, but 
not enough to sustain the whole weight. This apparatus 
was never photographed, but its inventor now contemplates 
unboxing it and setting it up again as a curiosity. 

In 1891, as already mentioned, M. Ader built another 


* One theorist expounds his ideas as follows : ‘‘ One point I have studied, 
and that is, How can a twenty pound wild goose carry itself so easily ? 
Weigh every feather you cun pick off from a wild goose and they will not 
weigh one pound Now if the feathers be picked off from the goose he can 
come no nearer flying than we can. 

“So there we have it clearly demonstrated that one pound of goose feathers 
can pick up nineteen pounds of goose and carry this nineteen pounds and 
its one pound of feathers through space at about half a mile a minute, if in 
@ hurry. - 

** Now my theory is this, and it applies to all birds. Notice any bird when 
he suddenty staris to fly, and you will notice a lightning-like quiver of his 
feathers. I believe that this quiver causes the production of a negative 
force of magnetism, or some kind of force which pushes the bird from the 
earth—just the reverse of the loadstone. He then has only to use his 
wings to propel the body, for the a negative earth-force does the 
lifting, and that is all produced by the feathers. If it were not, then the 
bird ought to fly when divested of his feathers. This is the force which 
should be looked for ; whoever discovers it will make a fortune.” 

+ Dans les airs, G, de la Landelle, pp. 236, 237. 












artificial bird 54 ft. across, with which he experimented in 
the open air with such close privacy as he could secure ; but 
the details are being kept secret, as the inventor states that 
he believes that it is destined to play an important part in 
the national defence of his country. He merely mentions 
the fact that the motor and the man who works it are placed 
in the interior of the machine, which is shaped like a huge 
bat ; that the motor is actuated by a ‘‘ mixture of a com- 
bination of vapors,’’ and that the instrument of propulsion 
is a screw (of which he tried some eight patterns) placed 
at the head ; that the whole apparatus rests upon skates 
or upon wheels, and that he needs a long, smooth, flat 
space to gather headway by sliding or rolling some 20 or 30 
yds. or more. He stated that he had already expended 
some $120,000 in his aerial experiments during the 15 years 
that he had been working at the problem, and that he con- 
templated exhibiting his machine in the air, if he could 
secure the use of the great machinery hall built for the 
Paris Exposition of 1889. 

The above data are extracted from an account of an inter- 
view with M. Ader, published in the Paris Temps of July 9, 
1891, in which he gave an interesting account of the pre- 


‘liminary studies that led to his last conception, the result, 


as he says, of a private theory of the resistances of air, which 
he proposes to publish some day. 

Moved, probably, by the accounts of the sailing of large 
birds published by M. Mouillard, as witnessed by him in 
Africa, M. Ader first obtained from the zodélogical gardens 
some eagles and some large bats, and observed their flight 
in his workshop, Judging this to be insufficient, he next 
went to Algeria, but mie | find none of the large vultures 
near Constantine ; so, disguising himself as an Arab, he went 
into the interior with two Arab guides, and by enticing the 
birds with pieces of meat left in secluded places, he suc- 
ceeded in obtaining ample observations. 

M. Ader states that he became fully convinced that these 
vultures, some of them measuring 10 ft. across, do not beat 
their wings when rising on the air; that they flap them at 
most two or three times when first rising from the ground, 
and then hold them rigidly spread out to the current of 
wind upon which they ride, and upon which they rise in 
great circling sweeps by merely adjusting their aeroplane 
to the varying conditions of incidence and force of wind. 

Starting from his theory and observations, M. Ader next 
built the machine which he has been experimenting with 
near Paris, in the presence, it is said, of only three or four 
persons, and with many precautions to avoil divulging his 
secret. He has even announced that he intends, from patri- 
otic motives, to take no patents in foreign countries, so as 
not to divulge the design of his apparatus, and that all he 
can say at present is that the problem is an exceedingly 
dificult one, involving enormous mechanical difficulties, 
which increase rapidly with the size of the apparatus. 

Naturally this reticence excited curiosity, and the French 
paper Z’ Illustration, in its issue of June 20, 1891, published 
a picture from which fig. 75 is reproduced, and it also made 
the following comments : 





ADER—1891.—Fie. 7. 


Nobody has seen anything, nobody knows anything, but 
L’ Illustration has its friends everywhere. One of them was 
hunting lately in the environs of Paris, when he caught a 
glimpse through the leaves of a strange object resembling an 
enormous bird of bluish hue. It was impossible to approach 
close to it ; an enclosure surrounded the private park shut in 
by the forest in which the aforesaid machine was situated. 
Assuredly it could only be a flying machine. Our friend is 
something of a limner as well as an engineer, and he communi- 
cates to us the sketch which he made from a distance, and 
which is as correct a3 it was practicable to make it. Upon 
making due inquiry it turns out to be the invention of M. Ader, 
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the electrician, well known for his telephone apparatus, and 
it seems that the machine has really flown several hundred 
yards, rising some 50 to 65 ft., and holding a course through 
ae se se es 

The name of the inventor of this machine should be a guar- 
antee of its possible success ; still we have our doubts. It is 
said to have glided a certain distance in the air—100 or 200, or, 
say, 400 yds. But can it continue to do so for several hours, 
without having recourse to some fixed supply of power to re- 
charge the motor actuating it? For this is the vital point : 
what is the motor? As the inventor is an eminent electrician, 
peaiom, pod understanding this new science, he must have 
selected his favorite motor, the dynamo. 

But electric accumulators are impracticable on account of 
their weight, while primary batteries act for only a short 
time, and they, too, are heavy. 

Therefore, for the present, and until we have witnessed a 
convincing experiment, at which we shall have seen with our 
own eyes the generator of the power employed, we shall re- 
main skeptics, and we shall believe (and this only because of 
the high scientific standing of the inventor) that if the machine 
sketched by our friend can really fly, it is only for a very 
brief period of time. 


In point of fact, it is surmised by the writer of these lines 
that M. Ader has really been experimenting with a soaring 
machine, using a motor only to get under way, and, if the 
sketch of the apparatus is correct, that the principal diffi- 
culty he has met with has been to maintain the equilibrium. 
He may have had a few good flights under favorable cir- 
cumstances, but he must have had many mishaps. 

It is probable that one of his errors lies in adopting too 
large a sustaining surface, under the mistaken belief that 
this would promote safety. It would probably do just the 
reverse, by enabling little wind gusts and ground currents 
to upset the equipoise. The machine is 54 ft. across, and 
must spread to the breeze twice the surface employed by 
Herr Lilienthal, which we have already seen is found by the 
latter to be dangerous in winds of more than 23 miles per 
hour. 

In August, 1891, M. Trowvé, whose mechanical bird with 
flapping wings actuated by explosions within a Bourdon 
tube, and whose hovering screw machine, worked by a 
dynumo connected by a wire to a source of electrical energy 
remaining on the ground, have already been noticed, de- 
posited with the French Academy of Sciences a sealed let- 


ter, containing descriptions and drawings of an aeroplane, . 


which he believes to be destined to solve successfully the 
problein of aerial navigation. 

This method of depositing sealed descriptions of inchoate 
inventions with the Academy of Sciences is a favorite one 
in France, and answers generally much as the filing of a 
caveat does in the United States. 

Nothing is known, of course, concerning the designs for 
this aeroplane, but M. Trouvé says that he has made great 
strides toward developing his aerial apparatus since 1870, 
and especially since 1884 ; that his laboratory experiments 
have convinced him that while his explosion motor is satis- 
factory as to the power exerted in proportion to weight, 
wings are less efficient than screws as instruments of propul- 
sion. He has therefore designed an aeroplane propelled by 
two screws, rotating in contrary. directions, which he be- 
lieves to be superior to the former arrangement of beating 
wings. 

The arrangement of this aeroplane is said to be such that 
the surface may always be proportioned to the weight to 
be carried, no matter what that weight may be. 

The method of obtaining initial velocity is ingenious and 
effective. The apparatus is to be placed upon a railway 
car, and this is to be towed by a locomotive upon an ordi- 
nary railway, until the speed is sufficient to furnish the re- 
quired reactive support from the air; when the machine 
rises, and is thenceforth supported by its sustaining sur- 
faces, driven by the two screws moved by the explosion 
motor, 

M. Trouvé believes that success is now a simple question 
of money expenditure, and that the daring man, favored by 
fortune, who first navigates the air, will reap the glory of 
that success with less title thereto than his predecessors, who 
have pointed out the way. 

In 1891 Gustav Koch, an aeronaut of Munich, pub- 
lished a pamphlet entitled ‘‘ Free Human Flying, as the 








Preliminary Condition of Dynamic Aeronautics,’’ * which 
contains the plan and description of an apparatus designed 
by him, with which he proposes to imitate the soaring of 
the birds, and which also -gives an account of the experi- 
ments which he had tried with models. This design has 
been thought worthy of trial, and the Bavarian Ministers 
of the Interior and of Education in May, 1893, granted 
1,600 marks ($400) to Herr Koch to enable him to make ex- . 
periments. This he is about to do (with an assistant) over 
the lake of Constance near Lindau, and while the results 
may not prove satisfactory, they cannot but prove interest- 
ing. 

"The aeroplane designed by Herr Koch consists in a pair 
of rigid wings, approximately shaped like those of the 
dragon fly, each about 27 ft. long and 6 ft. broad, back of 
which there is a triangular tail, some 7 ft. long and about 
8 ft. wide at the rearend. The wings are to be constructed 
of bamboo, covered with unbleached silk slightly oiled, and 
pivoted to the back of the operator. The latter is to lie 
horizontally, face downward, in a sort of hammock sus- 
pended from a frame which attaches to the wings, and the 
latter can thus be swung forward or back within small 
limits, so as to change their position with respect to the 
center of gravity, but they bave no flapping action what- 
ever. The operator is to swing the wings and to elevate or 
depress the tail by means of pedals on which his feet rest, 
and of lines leading to his hands. 

It will thus be seen that the action of the apparatus, 
which is some 57 ft. across, consists in altering the position 
of the center of pressure, with respect to the center of 
gravity, by swinging the wings forward or back, and thus 
changing the angle of incidence which the apparatus makes 
with the course, while stil! further changes can be produced 
by the action of the tail. 

The weight of the aeroplane, including the mechanism 
which works it, is estimated at 99 lbs., and that of the 
operator at 176 lbs., making a total of 275 lbs., to be sus- 
tained by about 325 sq. ft. of surface. 

Herr Koch proposes to test the apparatus by taking it up 
beneath a balloon and cutting it loose when about 3,000 ft. 
in the air. The first experiments, of course, are to be tried 
with a dummy instead of a man, and if these indicate suffi- 
cient strength and stability, the operator is to take the place 
of the dummy. He expects the machine to descend like a 
stone for the first second or two, and then, when air press- 
ure has gathered under the wings, to gradually right itself, 
and to glide downward upon an easy slope, which would 
bring it down to the water in about 8 minutes and a dis- 
tance of some 24 miles, thus being a dirigible parachute, 
Meanwhile, however, the operator is expected to bring the 
apparatus under control ; by swinging the wings forward 
he expects to tilt the planes so as to glide upward again, by 
virtue of the acquired momentum, and by movements of 
the tail and of his own body, which has a certain latitude of 
motion in the hammock, he expects to tack and to sail upon 
the wind like a soaring bird, sweeping in circles or making 
a series of zigzag glances, during which elevation might be 
gained by utilizing the force of the wind. 

Such is the scheme; it is not wholly devoid of merit, 
because the soaring birds perform those very manceuvres, 
and they do it much in the way which Herr Koch has indi- 
cated, but it may be questioned whether his apparatus is 
properly designed to accomplish the results desired. In 
the first place, the sustaining surface and the spread across 
are too great, and will terribly strain the strength of mate- 
rials, It would be better to shorten the wings and to make 
them broader in order to reduce the length of leverage. In 
the second place, the horizontal position selected for the 
operator, probably to reduce horizontal resistance, is de- 
cidedly bad, because it is unnatural to man, and gives him 
inadequate control over the apparatus. The man should be 
placed vertically, and instead of manceuvring, as planned, 
to cause the back part of the tail to strike the ground first and 
roll along, while the aeroplane settles forward slowly, the 
operator should alight on his feet and stop his impetus 
while running if he alights on land. In the third place, the 
mode of experimenting proposed is exceedingly dangerous. 
Hey Koch says, quite properly, that the first step toward 


* Der freie Menschliche Flug, als Vorbedingung dynamischer Luftechif, 
Miinchen, 1891. 
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success in artificial flight consists in acquiring the skill in 
managing an apparatus, but until that skill has been ac- 
quired it will evidently be little short of suicide to cut him- 
self loose high in air, even if over a bed of water. 

Perhaps, however, these various elements of failure have 
already been eliminated. The design was published in 
1891, and may by this time have been so remodelled as to 


. lead, not to an absolute success, for this is not to be ex- 


pected, but to such partial control over the apparatus as to 
warrant further experiments. 

In the Cosmopolitan Magazine for November, 1892, and in 
Cassier’s Magazine for February, 1893, appeared two analytic 
articles by M. J. P. Holland, in which he takes the ground 
that mechanical flight has already been proved to be attain- 
able, that what remains to be done is merely to combine 
things already tried and proved by other experimenters ; 
and in which articles he advances three proposals or designs 
for flying machines. 

In the Cosmopolitan article M. Holland proposes to place 
two aerial screws, superposed and rotating in contrary direc- 
tions, above a spindle-shaped body containing the machinery, 
with a pair of wings or aeroplanes attached. This may be 
termed his first design, as indicated by his figs. 2, 3 and 4, 
In his second design the spindle and the superposed screws 
are retuined, but the supporting surface consists of 10 nar- 
row, superposed, concavo-convex aeroplanes, somewhat like 
a Venetian blind, and they as well as the screws are mounted 
upon a frame pivoted to the spindle-shaped body, so that 
the screws may first be used to raise the apparatus from the 
ground, and then to drive it forward when the frame is 
raised to the vertical, support being then derived from the 
aeroplanes. This is indicated in M. Holland’s figs. 5, 6 
and 7, 

In the Cassier’s Magazine article the design is further modi- 
fied by placing the aerial screws side by side in the frame in- 
stead of superposing them. The superposed aeroplanes are 
retained, but the number is increased to 16, and the mode 
of operation is much the same. 

The design is somewhat similar to that which Mr. Phillips 
experimented in England, which was illustrated in Hngi- 
neering of May 5, 1893, but is an improvement upon the lat- 
ter design in the provision for pivoting the Venetian-blind 
aeroplanes to the body, and in the employment of two screws 
instead of one for the propelling instrument, 

(TO BE CONTINUED.) 
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CURVE DEVICE FOR CABLE RAILWAYS. 








Tuk difficulties which have heretofore been experienced in 
this matter are that when a curve is reached it becomes neces- 
sary to practically carry both cables of the double system on 
one side of the slot, and it must necessarily occur that one 
cable is above the other. Therefore, when the grip is adjusted 
for one, it will evidently be too high or too low for the other, 
and the result is that the cable which is below the other one 
in its normal position must be wound down by a worm, or 
else forced down in some other way, so as to avoid dragging 
over the upper cable. When the upper cable is in use it can 
usually be delivered directly against the carrying wheels with- 
out any difficulty. 

The device which we illustrate is one recently brought out 
by the Rapid Transit Cable Co., of No. 12 Broadway, New 
York, and intended to overcome the difficulty of delivering 
the lower cable directl¥’into the carrying wheel that is in- 
tended for it. It will be seen by reference to the end elevation 
of our engraving that there are two carrying wheels, one above 
the other, when the cables are in position. The upper wheel, 
marked A, runs in rigid bearings and does not vary from its 
position, as shown by the engraving. The cable, on being 
freed from the grip or after the car has passed, is al such a 
height that the strain of the curve naturally draws it back 
into the position shown in the engraving ; but it will be seen 
at once that the cable for the lower pulley B, when the car 
has passed, is too high to drop into that pulley when it is in 
the position shown, and therefore would naturally drag over 
the upper cable ; but the pulley B is pivoted to the point C, 
which is between the center and the rim of the pulley, so that 
the pulley is practically overhung, and its natural position 
when free from the cable is that shown in the bottom engrav- 
ing, which is placed in the foundation, fig. 2. The pulley®as- 
sumes this position as soon as it is freed from the strain of the 
cable, because its gravity tends to swing it into that place 








about the point C. Therefore, as soon as the car approaches 
and the strain of the cable is taken off the pulley Bit swings 
into the position of fig. 2; and as the car passes and the 
cable comes back into the normal position of the curve, directly 
over the upper cable, it naturally drops into the groove of the 
pulley B, and causes a strain to be put upon the latter, swinging 
it back into the normal position of the upper portion of the 
engraving, and carrying the cable down with it. There is no 
mechanism to get out of order, the pulley is clear from the 
grip at all times, and when there is any strain at all upon the 
cable, it naturally would draw this pulley down, as it requires 
but very little in order to do so. On the other hand, the 
moment the strain of the cable is removed from the pulley 






































Fig. 2. 


CROSS-SECTIONS OF CURVE PULLEYS FOR CABLE RAILWAY. 
gravity swings it into the proper position for catching it when 
the car has passed. It is one of those simple little devices that 
seems strange not to have been thought of before. 
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LAUNCHES FOR CHINA. 








THE State Department has just received from United States 
Consul Fowler, at Ningpo, the following communication 
which ought to be of great interest tomanufacturers of steam, 
oil, or electric launches. 

‘‘In a recent interview with the Taotai of this circuit, I 
pointed out to him the great advantage in the saving of time 
and comfort that would accrue if he adopted the modern 
method of traveling by the use of steam, oil, or electric launch 
in his journeys about this district. I explained, to the best of 
my ability, the workings of the various kinds of launches, and 
he seemed so pleased with the idea of being able to travel with 
greater comfort and more speed than is now the case, that he 
requested me to write to the United States for particulars ; 
therefore, I have the honor to request that the Department 
will cpa & place this before the manufacturers of launches, 
in order that they may tender diagrams, cuts, etc., so that 1 
can have the matter placed before his Excellency, thus enabling 
him to select such launch or engine as seems most suitable for 
these waters. It must be remembered that this vast district is 
intersected by thousands of miles of canals and rivers ; and, 
although it covers a territory of 39,500 square miles, and has 
a population of from 25,000,000 to 35,000,000 people, there is 
not a single launch or boat of any kind propelled by steam, 
oil, or electricity, excepting a few launches that ply from 
Shanghai to Hanchow, the capital, 150 miles northeast of this 
port. 

“The Taotai has occasion to go to the capital frequently. 
He travels in a small covered boat propelled by ya lows (large 
oars), worked similarly as a whaleboat is: worked—i.e., by 
sculling. The average distance traveled in a day is 100 lis, or 
334 miles. 

“A boat suitable for China would have to be built very 
strong, the propeller be so arranged that it could be taken up 
or protected in some way from the ropes that are passed around 
the stern of the boat while it is being pulled over the ‘ haul 
over’ from a river to a canal, or from a lower to a higher 
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canal. A ‘haul over’ (over part of this bank sloped for the 
purpose by masonry or earthwork and covered with wet and 
slippery clay) forms a sluiceway. A boat to pass from a river 
to a canal has a rope passed around the stern, the ends of the 
rope being wound around a windlass on each side of the sluice. 
Men work the windlass on both sides until the boat has been 
hauled to the ridge, when it is pushed into the water. There 
are no locks. Sometimes a boat is dragged across a ‘ haul 
- over’ by water buffaloes or oxen, but the first method is the 
common one hereabouts. 

“* Another consideration is, that in some places the canals 
are only wide enough fora boat of the regulation size. This 
is especially so between the supports or arches of bridges. 
Finally, the bridges are so low that it is of the greatest im- 
- portance that the roof of the cabin or cover should not be so 
high as to prevent the boat from passing under them. 

“The boats for traveling are called house-boats. Foreign 
boats use a hull built native fashion, and in or on this hull is 
erected a small house, fitted with windows, berths, closets, etc. 
They are quite comfortable, and one can travel for weeks ; in 
fact, it is the only way one can travel in this part of China. 
The boats used by the natives are not so comfortable, yet are 
often more expensive. 





cost of delivering the same by steamer or sailing-vessel at 
Shanghai or Hon Kong. 

‘* 1 have been discussing the benefits of small launches with 
the Taotai for the past two years, and now he has requested 
me to find ouf all Ican for him. If he should adopt a launch 
for his own use, I am quite confident that it will not be long 
before many orders will be placed with our manufacturers. 
There is a splendid opening here. An immense traffic is car- 
ried on in boats, which now depends on the tide and the en- 
durance of the yu loese (scullers). A company has been organ- 
ized at Swatow of Chinese, who run a steam ferry (launches) 
a short distance upriver, and I understand they are doing a 
very lucrative business.”’ 
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INFLUENCE OF TEMPERATURE ON THE 
MECHANICAL PROPERTIES OF BRASS ON 
ANNEALING. 








WE know that the mechanical properties of hammered brass 


_ are very considerably modified by annealing. An examination 


of the variation of these properties, due to the action of an- 


| nealing temperatures, has been made with the view of deter- 
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PLAN OF CURVE PULLEYS FOR CABLE RAILWAY. 


“Tf it is possible for manufacturers to build an engine that 
can be placed in the boats used here, I think that there would 
soon be a large demand for such engines. The canals are the 
only roads, and all travel is, of course, by boat. The traffic 
carried on by boats is very large. The introduction of quicker 
methods of travel would be highly appreciated, especially if 
the Taotai sets the example, and I deem this a most auspicious 
time to introduce our methods into this province. 

**Some years ago I saw in Washington a boat which I think 
would be especially well adapted for China. If I recollect 
aright, it was a petroleum launch made in Providence, R. I., 
by Brayton ; but such rapid strides have been made since then 
that possibly there may be more suitable kinds on the market 
now. 

“For the guidance of interested parties the following de- 
scription may be of some use: Length, 33 ft.; breadth, 6. ft. 
10 in.; height, from keel to rail,-2 ft.; height, from rail to top 
of house, 2 ft. 9 in. 

‘“‘ A flat-bottom boat is of course preferable, and one that 
follows the Chinese style. It has occurred to me that it may 
be possible that a boat could be built with a top or house, hav- 
ing the sides arranged in such a manner that it could be tele- 
scoped or lowered ; in that case the roof could be higher than 
in a stationary one. One without a smokestack or with a 
smokestack that is easily lowered would be popular ; in any 
case the stack must be a very short or low one. It would be 


well for the manufacturers to include in their estimates the 








mining whether this phenomena can be attributed to a varia- 
tion in the structure of the alloy. The researches have up to 
the present time been limited to brass composed of 67 per 
cent. copper and 33 per cent. zinc, used in the manufacture of 
embossed work, and which possesses remarkable malleability. 
A sheet .3815 in. thick has been hammered down until it was 
only .08 in. in thickness, and that, too, without annealing. 
From the brass that has thus beer hammered down a series of 
bars have been cut for the purpose of making tensile tests the 
breaking strain and elongation of which have been determined 
after having been annealed at various temperatures. 

The annealing was accomplished by means of a furnace 
heated by platinum spiral, which was traversed by an electric 
current, thus permitting constant temperatures to be obtained. 
The temperatures were measured by Le Chatelier’s thermo- 
electric pyrometer. The following are the results obtained : 


Breaking strain 


° Fabr. Ibs. per sq. in. Elongation. 
88,171.5 3.8% 
1,004° 45,511.2 55% 
1,085° 45,079.05 57.3% 
1,148° 42,666.75 60.8% 
1,292° 41,667 64.87 
'1,346° 42,666.75 62% 
1,580° 39,248.25 594 
1,706° 37,677.35 56.5% 
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We see that the breaking strain decreases regularly with the 
rise of the annealing temperature, while the elongation begins 
by increasing, reaches its maximum at about 1,292° Fahr., and 
then decreases down to the melting point. From each bar, 
before the tensile test was applied, a small plate was cut out, 
which was examined by the micrographic method. In order 
to obtain constant results in this kind of research, it is abso- 
lutely necessary that some fixed method of preparation of the 
surfaces to be examined by the microscope should be decided 
upon. The polished surface is easily attacked by the electric 
current. This is the process which was employed by Guille- 
min for the examination of the copper alloys. But according 
as the intensity of the current, the electro-motor force, the 
composition of the liquid and the duration of trial varied, en- 
tirely different results would be obtained with the same metal. 

An examination of a great number of preparations submitted 
to different methods of attack led to the conclusion that brass 
is generally formed of two different alloys. In attacking pol- 
ished surfaces it is therefore necessary to use an electro-motive 
force whereby one of the alloys would be dissolved while the 
other would remain unchanged. This can be done by the 
following method: The alloy to be examined is placed ina 
solution of sulphate of zinc and is connected with a plate of 
copper, which is placed in a porous jar filled with the solution 
of the sulphate of zinc. The sulphate of zinc may be replaced 
by diluted sulphuric acid, if it is desired to limit the duration 
of the attack. Under these conditions, and by using equal 
surfaces and solutions of the same concentration with identi- 
cally the same duration of attack, results may be obtained 
which are comparable to the different standards of variations 
in the structure of the metal due to annealing. In carrying 
on these operations the following facts have been observed : 

Brass which has been subjected to heavy hammering is prac- 
tically a homogeneous structure ; the attack only causes lines 
which appear in the direction of the laminations. As the 
brass is annealed it tends to separate into crystals which are of 
octahedral form which become clearer. As the temperature 
rises above the temperature of 1,292° Fahr. these crystals begin 
to become distorted ; blow-holes will appear which are prob- 
ably due to the volatilization of the zinc, and their numbers 
increase with the rise of temperature. Finally, at a tempera- 
ture just above 1,832° the metal fuses, and on cooling crystal- 
lizes into the form of dendrites, which are probably formed by 
the isomorphus mixture of the metal. 

The co-relation which exists between the mechanical proper- 
ties of the brass and that separation of the two alloys, the one 
crystalline and the other amorphous, playing the réle of 
cement, constitute an embryo of a theory similar to the cel- 
lular theory of steel of Messrs. Osmond & Werth, and may 
give some indications which will be useful in working the 
metal. The facts which have thus far been observed have 
already led to a variation from the gencrally accepted ideas 
that, in the case of brass, crystallization improves the mechani- 
cal qualities of the metal.— Moniteur Industriel. 
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ACCIDENTS TO LOCOMOTIVE ENGINEERS AND 
FIREMEN. 








THE object of publishing this monthly list of accidents to 
locomotive engineers and firemen is to make known the terri- 
ble sacrifice of life and limb that is constantly going on among 
this class of people, with the hope that such publication will 
in time indicate some of the causes of accidents of this kind, 
and help to lessen the awful amount of suffering due directly 
and indirectly to them. If any one will aid us with informa- 
tion which will help to make our list more complete or correct, 
or who will indicate the causes or the cures for any kind of 
accidents which occur, they will not only be doing us a favor, 
but will be aiding in accomplishing the object of publishing 
this report, which is to lessen the risk and danger to which 
the men to whom we all intrust our lives are exposed. 

The only, or the chief source of information we have, from 
which our report is made up, is the newspapers. From these 
the following list of accidents, which occurred in June, has 
been made up. Of course we cannot report those of which 
we have no knowledge, and doubtless there are many such. 


ACCIDENTS IN JUNE. 


Marshalltown, Iowa, June 1.—A special freight collided 
with a regular freight on the Chicago & Northwestern just 
west of Montour on a curve this evening. The trainmen all 
jumped and escaped injury, except one of the engineers, who 
was severely but not fatally injured. The accident was caused 
by the special not receiving orders to wait for No. 2 at Mon- 
tour. 


Susquehanna, Pa., June 1.—Peter Wentz, a fireman on the 





Buffalo Division of the Delaware, Lackawanna & Western 
Railroad, running between this place and Elmira, was stand- 
ing on the steps of the tank looking at something about the en- 
gine when he was struck by the mail catcher the other side of 
Conklin knocking in three ribs and otherwise injuring him. 
He was brought home, where he is doing as well as can be 
expected, 

aterson, N. J, June 2.—An accident occurred this after- 
noon to a fast freight train on the E:ie Railway at Nobody’s, 
near Narrowsburg, by which the tender of the engine and 20 
cars went down a 70-ft. embankment and were wrecked, sev- 
eral other cars remaining on the bank. Fireman Bad, of Port 
Jervis, was slightly injured by jumping from theengine. The 
breaking of a journal beneath the tender caused the accident. 

Binghamton, N. Y., June 2.—Lewis Schanz, the fireman 
of the pusher engine which was involved in the Delaware & 
Hudson wreck at the tunnel to-day, was quite severely bruised . 
when he jumped from the engine. One arm and shoulder was 
wrenched, his head was hurt and one hand scalded. 

Cortland, N. Y., June 5.—A through express to New York 
on the Delaware, Lackawanna & Western Railroad, due here 
at 11.20 to-night, collided ‘with a run away engine on the iron 
bridge three quarters of a mile north of this station. The en- 
gine had been in the yard here and was in charge of the night- 
watchman, who says he was in the engine house when the en- 
gine suddenly started off. He tried to catch it, but was unsuc- 
cessful. The engine went out on the south-bound track until 
it came to the iron bridge, where it collided with the express 
train, which was running at the rate of 30 miles an hour. The 
engine of the express bounded into the air and tore off the top 
of the bridge and then fell back on top of the run-away engine, 
Two day coaches, a smoker, sleeper, baggage cars and express 
engine then went completely over the run-away engine. The 
express engine separated from the train, ran about 100 ft. and 
turned completely over into the ditch. Engineer Isaac Wallace 
was killed instantly. The-fireman, Bert Sherwood, was taken 
from the wreck in a badly bruised condition, and died at Cort- 
land hospital a few hours after being taken there. The watch- 
man has been arraigned, charged with manslaughter in the 
second degree. 

Le Roy, N. Y., June 7.—An Erie engineer named Master 
fell from his’ engine in an unknown manner, east of Arron a 
few days ago, and was badly injured. 

New Haven, Conn., June 7.—The Washington express on 
the Shore Line was wrecked at East Lynne, about half-past 
eleven to-night, by colliding with a freight train running in 
an opposite direction in the same block. Both engines were 
demolished, and the express and baggage cars of the Washing. 
ton express were thrown from the track. The firemen and 
engineers of both trains were severely shaken up, but not seri- 
ously hurt. 

Philadelphia, Pa., June 7.—James Norman, fireman of a 
work-train locomotive on the new Reading branch to Frank- 
fort, was decapitated by the engine on which he worked to- 
day. The accident occurred on the deep cut where the road 
crosses the old Second Street turnpike. Norman had stepped 
out on the front of the engine while in motion to do some oil- 
ing, and lost his balance and slipped over so that the wheels 
passed over his neck and severed his head from his body. 

Jamestown, N. Y., June 8.—Erie train No. 3 was wrecked 
just as it was coming into the city at noon to-day. Fireman 
). J. Smith, of Greenville, Pa., was badly scalded, but no 
one else was injured beyond a little shaking up. Four‘cars 
and the engine were derailed. These were the baggage and 
mail cars ; the smoker was thrown off the tracks. The bag- 
gage cars were badly wrecked. A stone wedged between the 
plank and a rail of a street crossing caused the engine to jump 
the track. 

McKeesport, Pa., June 8.—Fireman Ed. P. Winton fell 
from an engine of a coal train at noon to-day while at Belle 
Vernon and broke his ankle. 

Port Clinton, Pa., June 9.—Engineer Alfred Runkle, of the 
Philadelphia & Reading Railroad, was looking out the cab 
window this morning when his head was crushed by the 
bridge. He died instantly. 

Yomsgnons. O., June 9.—W. J. Cooper, fireman of Pitts- 
burg & Lake Erie Rvad, broke his leg about eight o’clock this 
evening by falling from his engine. He was engaged lighting 
the head-light, and in some manner lost his footing and fell to 
the ground, breaking his leg near the ankle. 

Croton Falls, N. Y., June 9.—An attempt was made this 
morning to wreck a Chatham local express bound from New 
York when the train was midway between Croton Falls and 
Purdy Station. It suddenly ran into an obstruction on the 
track. It was going at so slow a speed that no damage was 
done. The engineer was thrown forward, but not injured. 
The accident was caused by a pile of fish-plates on top of the 
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track, placed there by a man, who, when arrested, confessed 
the crime, but gave no definite reason why he committed it. 

Chicago, Ill., June 10.—A locomotive engineer named J. B. 
Onions, on the Chicago & West Indiana Road, was knocked 
off the front of his engine this morning by a passing Wabash 
engine and my injured. The wheels of the Wabash engine 
passed over his leg, cutting it off beneath the knee. 

Hagerstown, Md., June 12.—Thomas Horn, a freight fire- 
man on the Cumberland Valley Railroad, received some ugl 
wounds to-ni ht. He was filling the tank of his engine with 
water from the standpipe at Shippensburg, when the heavy 
metal spout became loose by the chain breaking, and falling, 
struck him on the head and shoulders, knocking him prostrate 
on the tender. His wounds consisted of a long gash across 
his head, a cut ear and a bruised shoulder, 

Little Rock, Ark., June 13.—A passenger train from Fort 
Smith and a north-bound stock train collided this morning 


‘ near Butter, 1. T. Engines, baggage and mail cars were tele- 


scoped and the stock car ditched. Amos Frame, engineer of 
the stock train, and his fireman were killed. The other fire- 
man, named Stevenson, is missing, and Engineer James Gates, 
of the passenger train, is fatally injured. More than a score 
of persons were injured, some of whom may die. 
edar Rapids, Iowa. June 14.—Limited train No. 2 on the 
Chicago, Milwaukee & St. Paul Railway was partially wrecked 
this morning near Belle Plain, 40 miles west of this place. The 
train was running at a speed of 50 miles an hour, and in a deep 
cut dashed into a flat car, which had been uncoupled from a 
switch engine about 2 miies up the track, and was coming 
down grade at a rate of 20 miles. The passenger engine was 
demolished and overturned. A fireman named Leakins was 
instantly killed, his body being taken out of the wreck badly 
mangled Engineer Thomas Keefe was severely scalded, but 
it is thought that he will! recover. 
Baltimore, O., June 14.—Mack Ryan, engineer in the Balti- 


more & Ohio yard at Fairmont, W. Va , was badly crushed. 


about the hip to-day. His engine was detached from the train, 
and he was oiling and attempting to pass between the tender 
and cars. The engine at the farther end of the train suddenly 
pushed the train catching him. 

Albuquerque, N. M., June 14.—Passenger train No. 4 was 
wrecked this evening about 10 o’clock, 3 miles.this side of 
Holbrook, Ariz., a broken rail being responsible for the acci- 
deut. Engineer Frost and Fireman Snyder leaped from the 
engine and sustained serious injuries about the breast and 
back, but neither is fatally hart. 

Antwerp, N. Y., June 15.—A work train on the Rome, 
Watertown & ggg oe, Road jumped the track near this 
place egal George Farmer, the fireman, was seriously 
injured. 

Whitehall, N. Y., June 15 —Ed. Nichols, a fireman on the 
switch engine in the yards of the Delaware & Hudson ‘Canal 
Company at this place, was struck by a locomotive this morn- 
ing. He received a compound fracture of the right leg be- 
tween the knee and ankle. Physicians think there is a possi- 
bility of saving the limb. 

Baltimore, Md., June 17.—In a collision of freight trains on 
the Baltimore & Ohio Railroad, 38 miles east of Wheeling, W. 
Va., at an early hour this morning, Sherman Fisher, fireman of 
engine No. 1,208, was killed ; an engineer named Gebring was 
badly injured. The accident was caused ps Kray ice train No. 
89 over-running signals at Floyd Station. his train met the 
fifth section of No. 92 near Bellton. Both engines and several 
cars were wrecked. 

South Norwalk, Conn., June 18.—-Early this morning an 
engine, standing on a side track just north of the Housatonic 
Division station, was run into by a long mixed train, and both 
engines were badly wrecked. The fireman was seriously 
hurt, 

Loveland, O., June 20.—There was a rear-end collision on the 
Baltimore & Ohio Railroad on a grade about 2 miles east of this 
place thisevening. A freight train of 25 cars had broken in two. 
The flagman stopped the New York train, which had left Cin- 
cinnati, but the Pittsburgh express, which started from town 
about 20 minutes behind the other, could not be checked. It 
was flagged and the track lined with torpedoes. The rails, 
however, were wet, and the momentum of the train could not 
be overcome in time to prevent a collision. The engine drove 
into the rear coach of the New York train. No one in the 
coach was injured. The only person hurt was Frank Wright, 
fireman of the engine of the Pittsburgh train. He attempted 
to jump, but was caught between the locomotive and tender. 
He was _— about the hips, and died at 11 P.M. 

Troy, N. Y., June 21.—Ed. P. Campbell, a Delaware & 
Hudson engineer, was struck on the head this morning by a 
freight car standing on the side track between West Troy and 
Albany. Campbell had his head out of the cab window and 





— 


did not see the car. The force of the blow knocked him from 
his seat in the cab and seriously injured him. 
Worcester, Mass., June 21.—Arthur Ketchem, an over- 


* worked engineer on the Boston & Albany Railroad, who had 


fallen asleep at his post, ran into a car loaded with woo] stand- 
ing on acrossing. Signals had béen set, but they were over- 
run, Just before the crash the head brakeman jumped to the 
engine, and, seeing the engineer asleep, reversed the engine and 
put on the brake. The fireman, who was on the other side of 
the engine, did not notice that the engineer was asleep. Train 
hands said that the crew had done five days’ work in three 
days. No one was injured. 

alesburg, Ill., June 21.—The Chicago, Burlington & Quincy 
Road had a serious head end collision just east of Budder to- 
day. Owing toa wrong order from the operator, the fast stock 
train running east and a locomotive, running light, coming 
west met on a curve. The engineers jumped, but such was 
the speed of both trains that they were severely injured about 
the head, arms and legs. One fireman lost a part of one hand 
and sustained a fracture of the right leg. The other fireman 
was bruised about the head. 

Meredith, Conn., June 22.—An extra freight train on the 
Consolidated Road broke in two on a grade 6 miles north of 
this city this morning. The engineer drove ahead to prevent 
a collision between the two sections, and ran into a Hartford 
freight. Nine cars were derailed, four of which were wrecked. 
Neither the engineer nor fireman were hurt. 

Bristol, Conn., June 22.—There was a head-end collision on 
the New York & New England Railroad at six o’clock this morn- 
ing between Forrestville and Bristol. Two engines were 
badly shattered, and two cars, a baggage and freight, were al- 
most totally wrecked. Engineer John Beebe, running a pas- 
senger train, was ‘injured, being badly shaken up and cut 
about the face. The freight train was moving up a grade at 
a slow rate of speed, while the passenger engine was running 
fast. The two engines were locked together. 

Lafayette, Ind., June 23.—Fireman McKee, running be- 
tween this point and Houston, was in the cab of his engine 
when the water-glass burst, and the pieces of broken glass 
flew into hiseyes Medical attendance was immediately sum- 
moned, but the physician in attendance says that McKee will 
lose the eye. 

St. Cloud, Minn., June 24.—An accident occurred this morn- 
ing at Partridge, a small station on the Minnesota Railroad 
between Hinckley and Duluth. About one o’clock this morn- 
ing a freight train, while running at a high rate of speed, ran 
into some cattle which were on the track, and an engine and 
large number of cars were derailed. Engineer Ingersoll was 
killed and his fireman very badly scalded. 

Rochester, N. Y., June 23.—Two extra freight trains, west- 
bound, came. into collision about half a mile west of Corfu, 
on the New York Central Road, about midnight to-night. The 
force of the collision threw about 25 cars from the rails, and 
the two engines were badly damaged. Charles Underhill, 
engineer on the first engine, had his arm broken and knee in- 
jured. Henry Schultz, fireman on the same engine, had his 

ead cut and received internal injuries. J. Ransom, engineer 
on second engine, had his shoulder dislocated and wrist 
sprained. Tracy Stebbens, fireman on the second engine, 
escaped with slight scalp wounds. One trainman had his 
shoulder dislocated and arm broken, and another had his rib 
broken and shoulder sprained. The wreck was caused by the 
first train passing over from track 3 to 2 to avoid a wreck 
which had occurred on track 3. The second train was ap- 
proaching rapidly, and Engineer Ransom states that the fog 
was so thick that it was impossible to see more than three rods 
ahead. The train struck the caboose with a crash, completely 
destroying a number of cars in the rear and also the engine of 
the rear train. 

West Superior, Wis., June 24.—An extra freight, composed 
of 44 cars and running 80 miles an hour, ran into an ox asleep 
on the track near Partridge, 40 miles from Superior, at three 
o’clock this morning, and was wrecked. Every car was de- 
railed, and 20 cars loaded with coal and merchandise were 
piled ina heap. Engineer J. Ingersoll and Michael McNannie 
were buried beneath the débris, J. Riley, a firemgn, had an 
arm broken and was scalded about the abdomen. 

Cincinnati, O., June 24.—An engine drawing an empty train 
of gravel cars left the rails on a trestle on the Cincinnati, 
Georgetown & Portsmouth Road, near Mt. Washington, this 
morning. Of the three men on it, Conductor David Homan 
and Fireman Philip King were fatally injured. . Engineer 
Simonton jumped 10 ft. before the engine fell and was seri- 
ously hurt, but may recover. 

Newton, Kan., June 25.—Freight train No. 42 of the Santa 
Fé system ran into a washout at a small station at Laige, 8 
miles east of Emporia, to-night. The train was going at full 
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speed and was wrecked. Engineer Johnson lost anarm. The 
fireman had not been found at last reports, and is probably 
dead. The engineer of a dead engine that was being hauled 


by the train was badly injured. It was impossible for the en- 
gineer to see that the bridge was washed out in time to save 
the train. 

Anaconda, Mon., June 26.—Engineer Elphinson, who was 
injured some time ago by the bursting of the water-glass in 
his cab, is in a very critical condition, being confined to his 
bed. An artery, together,with several small veins, was severed 
by the glass, and it will probably be a long time before his 
arm is sufficiently well to enable him to return to duty. 

Shamokin, Pa., June 26.—The locomotive used at the Enter- 
prise Colliery exploded yesterday morning, seriously injuring 
Engineer Frank Depner. Fireman Peter Donoway was 
thrown 30 ft. down an embankment, but escaped with a few 
scratches. A defective fire-box was the cause of the explosion. 

Chicago, Ill., June 27.—Four men were injured in an acci- 
dent to a Big Four train on the Illinois Central Road at one 
o’clock.this morning. The locomotive jumped the track, and, 
followed by a baggage car, rolled over in the ditch. Engineer 
W. T. Pearl was caught in the wreck, and received severe in- 
juries about the head and side. He was able to crawl from 
the splintered cab and was sent home. William Ellis jumped 
when he felt the train on the ties and went through the win- 
dow ; he was cut about the head and face. 

Communipaw, N. J., June 28.—Engine No. 19 of the Cen- 
tral Railroad of New York ran away from the engineer and 
off the end of the rails into the river to-day. When the men 
on the engine saw soon | were powerless to stop it, and that the 
plunge from the bank was inevitable, they jumped. There 
was an engineer, fireman and brakeman on the engine at the 
time. The engineer and fireman were not injured, but the 
brakeman was badly scratched and bruised. 

Lancaster, Pa., June 29.—J. W. Lough, fireman on a freight 
engine, had a narrow escape from death at Rod Mill at Mount- 
ville and Roherstown about nine o’clock this evening. He was 
seated in the engine cab with his head out of the window when 
they passed a west-bound freight. Lough was struck on the 
head by the door of a refrigerator car, which had swung open. 
He was rendered unconscious by the blow, but was quickly 
restored by his engineer. He was ‘badly cut about the face 
and head, a large gash being inflicted upon the forehead be- 
tween the eyes, which extended down upon the nose. A piece 
of flesh was torn from the upper lip and tissues of the lower 
lip were torn from the bone. 

Our report fur June, it will be seen, includes 39 accidents, 
in which six engineers and nine firemen were killed, and 21 
engineers and 23 firemen were injured. The causes of the 
accidents may be classed as follows : 
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PROCEEDINGS OF SOCIETIES. 





Montana Society of Civil gp eee the regular 
monthly meeting held on June 16, Mr. Cummings, in a discus- 
sion on the question of Manufacturing Industries of Montana, 
stated that the barley straw raised in the Gallatin Valley was 
particularly well adapted to the manufacture of paper, and it 
was understood that a paper-mill was soon to be erected at 
Manhattan. It was also stated that Jarge deposits of iron ore 
existed in the vicinity of Great Falls. The other industries 
which were cited as being suitable to Montana was that of 
manufacturing pig iron, the only difficulty standing in the 
way at present being the quality of the coal that was available. 
Lead pipe and shot could be manufactured, and there was no 
good reason why silver bullion should not be refined and the 
re that was in connection with it be used in some manufac- 
ory. 








Engineers’ Club of Cincinnati.—Underdrainage as a Struc 
tural Feature in Engineering Construction was the subject of 
a paper read by Colonel Latham Anderson at a recent meeting 
of the Club, which treated of the underdrainage of earthwork 
embankments as a means of promoting their strength and dura- 
bility as engineering structures, the object of the drainage 
being to protect the embankment from sliding or washin. 
from the action or presence of water, either by excluding it 
entirely or by leading away such as might or had accumulated. 





Northwestern Railway Club.—At a recent meeting Mr. 
William McIntosh, of the Chicago & Northwestern Railway, 
presented a paper on fire-box steel, in which he said that the ex- 
pense of renewing fire-box sheets is so great that railroad com- 
panies can afford to pay much more for this steel than they 
are now paying, if by so doing they can procure better mate- 
rial that would give longer service. The value of steel sheets 
used in repairing and constructing fire boxes represents not 
more than 10 per cent. of the cost of such repairs and renewals. 
Taking six weeks or 45 days, at the rate of $8 per day, as the 
value of the service of the engine while repairs are being 
made ; the cost is $360. It is therefore obvious if a better 
quality of sheet could be procured, even at double the present 
price, it would be the part of wisdom to procure it. It would 
seem that the quality of fire-box steel has either deteriorated 
during the past 10 years, or else the conditions of service have 
so radically changed that it is destroyed much more quickly. 
Some years ago Seo bines were removed from service which 
had been in use for from eight to 10 years, and now they are 
frequently taken out after four years of service. The fire-box 
that gave 10 years of service was of crucible steel, and the 
sheets that lasted but one year are from an open-hearth fur- 
nace. Crucible steel, of course, must be made from the ver 
best material, and whether the open-hearth process will admit 
of the’ use of inferior metal the author could not state ; but 
complaints are general throughout the western country about 
the unsatisfactory service obtained from fire-box sheets. The 
probabilities are that if some enterprising manufacturer would 
produce a superior quality of steel there would be plenty of 
purchasers for it. 





Engineers’ Society of Western Pennsylvania.—At the 
regular meeting of April 18, Mr. G. Kaufman read a paper on 
an improperly designed chimney, which showed defects before 
it was completed owing to a high wind arising and straining 
it beyond its capacity for endurance. It was shown on ex- 
amination that the chimney was built with one side flush with 
the edge of the foundation upon which it rested, so that when - 
a wind was blowing in a proper direction an excessive strain 
was brought upon this side, and a settling occurred which 
caused the defects. In the conclusion of his paper he gives 
several rules for the construction of tall chimneys, which are 
as follows : 

1. On cempressible soils the foundation should be equally 
resistant. 

2. Weather.—Shafts should be erected in the summer months, 
and on no account should the work be proceeded with in frosty 
weather. 

3. Progress. —Shafts should be constructed at the rate of from 
2 to 24 ft. per day. 

4. Bend.—There should be three or four courses of stretches 
to one course of headers to increase the longitudinal tenacity, 
which resists any force tending to split the chimney. Hoop 
iron built in the horizontal joints with ends turned in the ver- 
tical joints is very desirable and largely increases the longi- 
tudinal tenacity. 

5. Openings.—Openings in the chimney should only be made 
at the bottom, and when such are made should be thoroughly 
buttressed to withstand the thrust. A better plan is to make 
them in the pedestal. 

The London Metropolitan Board of Works have a set of 
rules governing the construction of tall chimneys, giving size 
and method of construction. They are as follows : 

1. Every chimney shaft, for the furnace of a steam boiler, 
distillery or manufactory, shall be carried up throughout in 
brickwork and mortar, or cement of the best quality. 

2. Every furnace chimney shall be built upon a bed of con- 
crete to the satisfaction of the district surveyor. 

3. The base of the shaft shall be solid to the top of the foot- 
ings, and the footings shall spread equally all around the base 
by regular offsets to a projection on both sides equal to the 
thickness of the wall at the base. 

4. The width, measured externally of a furnace shaft at the 
base, or at that portion immediately above the footings, shall 
be as follows ; 
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If square on plan, at least one-tenth of the total height of 
the shaft. 

5. Every furnace chimney shaft shall have a batter of 2} in. 
at least in every 10 ft. of height, or 1 in 48. 

6. The brickwork shall be at least 84 in. in thickness at the 
top of the shaft, and for not exceeding 20 ft. below, and shall 
be increased 4} in. in thickness for every 20 ft. of additional 
height measured downward. 

7. No portion of the walls of a furnace chimney shaft shall 
be constructed of firebrick, and ‘any firebrick lining to be used 
must be in addition to the thickness of, and independent of 
the brickwork. 

8. Every cap, cornice, pedestal, string course or other varia- 
tion from plain brickwork shall be in addition to the thickness 
of brickwork prescribed by the foregoing rules, and no cornice 
shall project more than the thickness of the brickwork at the 
top of the shaft. 


The Engineering Association of the South.— At the mect- 
ing of the Engineering Association of the South, Nashville, 
Tenn., July 13, the subject of Smoke Prevention was pre- 
sented by Professor Olin H. Landreth of Vanderbilt Univer- 
sity. The paper discussed successively the causes, the effects 
of smoke and the remedies for it. Objectionable smoke comes 
mostly from bituminous coal, other fuels producing very little 
smoke. When fresh coal is thrown on incandescent coal, 
there at once begins the distillation of the more volatile hydro- 
carbons, which distilled matter is burned if sufficient oxygen 
is present and the temperature is sufficiently high, but which 
otherwise passes up the chimney as yellowsh fumes. As the 
fresh coal becomes more highly heated, the less volatile hydro- 
carbons are distilled, and are decomposed at a temperature 
much below that necessary for the combustion of the carbon 
liberated, about 2,000° F., a temperature so high as to give 


the city of Pittsburgh, Pa., the death-rate was 1.62 





authoritatively stated that the residuum of smoke in the lungs 
induces consumption of an incurable character, and apy fn 
per }, 

lower during the eight years in which the use of natural gas 
almost freed the city from smoke, as compared with the pre- 
ceding eight years ; and that since the partial return of smoke 
the rate has increased 2.57 per 1,000. Carbon in a finely 
divided state is an easy vehicle both for noxious gases and 
organic impurities. The insidious soot pervades and defaces 
public and private buildings and calls for fruitless efforts for 
cleanliness when cleanliness is impossible. Smoke is objec- 
tionable from the loss of light and increased cost of artificial 
light, also from the repression of sesthetic tendencies and con- 
sequent mental and moral discouragement. Consideration of 
the causes suggests the agencies and the mechanical devices 
for the prevention of smoke ; these latter, so far as pertains 
to steam boilers, are classed as mechanical stokers, air flues in 
the walls and grate-bars, coking arches, dead plates, down- 
draft furnaces, steam jets for injecting air and mixing the 
gases, bafile plates and double furnaces. Smoke prevention 
must be accomplished by educating the public to consider 
smoke a nuisance that unquestionably can and should be 
abated, for the smoke producers are very slow to be convinced 
that this abatement is to their interest. Following the influ- 
ence‘of public sentiment, laws are to be enacted and provision 
made for their enforcement and for furnishing to smoke pro- 
ducers, when desired, professional advice regarding the means 
and appliance for smoke prevention. The paper gives the 
statutes passed in Chicago, Cincinnati, Cleveland, Pittsburgh, 
New York, Rochester, Boston, Denver, the State of Ohio and 
the city of Birmingham, England, with statements of the suc- 
cess attained in preventing smoke in the localities ; it also con- 
tains descriptions of various mechanical devices for smoke 
consumption, and closes with a list of literature on the subject. 


EXHIBIT OF THE WESTINGHOUSE AIR BRAKE COMPANY AT THE COLUMBIAN FAIR. 


considerable margin of opportunity for this portion of the 
carbon to escape unburned. It is this free, unburned carbon 
in a finely divided state that, while incandescent, produces the 
luminous flame, and when cooled the clouds of smoke that 
issue from the chimney and afterward settle as soot. After 
the volatile matter is driven off the fixed carbon remains, and 
in burning produces but little flame and no smoke, since the 
particles of carbon are not detached from the solid mass till 
combustion takes place. As to the effects of smoke produc- 
tion, the fuel loss in the smoke itself is but small, estimated at 
one-sixth of 1 per cent.; but the causes of smoke are also the 
causes of imperfect combustion and consequent waste of fuel 
in the form of invisible gases, carbonic oxide and light hydro- 
carbons, and the presence of smoke indicates this parallel 
waste. Aside from the fuel waste, the effects of smoke out- 
side the furnace make its abatement of public interest. It is 





PERSONALS. 


Frank Jones has been unanimously elected to the Presi- 
dency of the Boston & Maine Railway, to succeed Mr. McLeod, 
who resigned in May. , 

F. L. GARLINGHOUSE has resigned his position as Chief En- 
gineer of the Pittsburgh Bridge Co., and has opened an office 
in Pittsburgh, Pa., as Consulting and Contracting Engineer, 
having had over 20 years’ experience in designing and manu- 
facturing all kinds of structural iron and steel.constructions. 


<> 
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OBITUARY. 


JoHN Wuirmore, General Traffic Manager of the Fitch- 
burg Railroad, died recently, aged 53, From 1854 to 1865 he 
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was employed on the Midland Railroad, in England. 
came to Canada in 1866 
Trunk until he became General Agent at Buffalo. 
also General Manager of the International Fast Freight Line, 
later Agent for the Blue Line at Kansas City and General 
Agent of the Commercial Express Fast Freight Line at 
Chicago. 


He 
, and was employed on the Grand 
He was 
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NOTES. 








Test of Smokeless Powder.—A remarkable record of 
smokeless powder has been made at Sandy Hook. The Gov- 
ernment has been testing the Leonard smokeless powder in a 
3-in. field gun. A charge of 2 lbs. 34 oz’ with a 13} lb. shot 
gave the velocity of 2,230 ft. per second at 125 ft. from the 
muzzle, which is 300 per second more than had previously 
been obtained from the gun. 


Broken Rails.—A remarkable case of rail fractures was re- 
cently brought to the notice of the Verein fur Eisenbahnkunde, 





of Berlin. On a certain section of one of the German lines no 
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substantially the same manner as if they had been placed upon 
100 standard 34-ft. freight cars. The approximate length of 
1} in. train pipe-and connections used is 4,000 ft. In addition 
to this there is the exhibit of the necessary compressed air 
train signalling apparatus for the equipment of 12 passenger 
cars and a locomotive. The various devices are shown with a 
section removed, in order to admit of a ready explanation of 
their internal arrangements. There is also erected, on a suit- 
able framework, a forth of reinforced brake apparatus, which, 
when applied to a railroad train, is intended to develop a maxi- 
mum braking force of about 200 per cent. of the weight of the 
several vehicles when running at a high rate of speed. Pro- 
vision is made in this apparatus for the automatic reduction 
of pressure with the reduction of speed in the train. 

It will be seen from an examination of the photographs that 
the American Brake Company also occupy a portion of the 
space allotted to the Westinghouse Air-Brake Company, and 
they therein exhibi€ several forms of driver-brake apparatus, 
intended for various types of locomotives, with four, six and 
eight driving-wheels coupled. They also exhibit a combina- 
tion of driver and engine truck-brake apparatus. 





a 





THIRTY-TON ELECTRIC LOCOMOTIVE. BUILT BY THE GENERAL ELECTRIC COMPANY. 


less than 81 broken rails were found in a single day during the 
past winter. The investigation which was ordered brought 
out the fact that on a very cold day the brakes were set on 
one of the cars of a coal train and were forgotten by the brake- 
man. The line has some heavy grades. The sliding of the 
wheels made large flat spots on the tires. After a time, it 
would appear, the brakes went off, releasing the wheels, and 
the latter, through the resulting pounding on the rails, pro- 
duced the fractures mentioned. The correctness of this theory 
would seem to be borne out by the fact that there were always 
two fractures opposite each other in the two lines of rails. 








Manufactures. 





THE WESTINGHOUSE AIR-BRAKE COMPANY’S 
EXHIBIT. 





WE present an engraving showing the general appearance 
and arrangement of the exhibit of the Westinghouse Air- 
Brake Company at the Columbian Exhibition. The exhibit 
consists of 100 sets of freight-car brake apparatus erected on 
suitable supports, which are coupled together continuously, in 


THIRTY-TON ELECTRIC LOCOMOTIVE. 


In our issue for May we illustrated a 90-ton Electric Loco-— 
motive designed for the Baltimore & Ohio Railroad. We 
now iilustrate the first electric locomotive of any considerable 
size in the United States, and the first practically operative 
high-speed electric locomotive in the world adapted to the steam 
railroad, which has recently been completed at the Lynn works 
of the General Electric Company, and will shortly be exhibited 
at the World’s Fair. 

It is a 30-ton locomotive, designed for a normal speed of 30 
miles an hour, primarily intended for operation on elevated 
railways and for passenger and light freight traffic on less im- 
portant steam roads. It is of compact construction, solidly and 
substantially built, and runs on four 44-in. wheels. Its dimen- 
sions are: 16 ft. 6 in. long, 11 ft. 6 in. high, 8 ft. 4 in. broad, 
having its draw bars 2 ft. 6 in. from top of rail—the Manhattan 
Elevated Railroad standard height. The draw bar pull is cal- 
culated at 2,000 Ibs. 

The propelling power is furnished by two electric motors of 
especial design and construction, each axle being provided . 
with one motor. The motors are gearless, and are supported - 
on epee springs resting on the side frames of the locomotive 
truck. This method of suspension leaves the wheels free to 








adjust themselves to the irregularities of the roadbed, and 
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consequently the wear to both tracks and motors is diminished. 
The motor fields consist of massive iron castings to which 
the hollow field spools are bolted. The armatures are of the 
iron-clad type, having each separate winding imbedded in a 
mica-lined slot cut into the curved surface of the laminated 
ironarmature body. The axlesof the locomotive pass through 
the hollow shafts on which the armaturesare mounted. These 
shafts rest in bearings of the motor frame, and are connected 
to the axles by universal couplings, which allow of freedom 
of motion in all directions. The commutators are of massive 
construction, and there are four set8 of brushes to each com- 
mutator. 

The motors are controlled 
by means of a series par- 
allel controller set up in the 
interior of the cab. This 
device embodies all the lat- 
est improvements made in 
this type of apparatus by 
the General Electric Com- 
pany. Under test it is found 
that the series parallel con- 
troller allows of a more 
gradual and easier starting 


of the electric motor, and r\ 


the speed can be more deli- |= 
cately and instantaneously 
controlled than in the case 
of the steam locomotive. 

The truck, suspended from 
the journal boxes, is con- 
structed of heavy I-beams, 
and forms the foundation for 
the locomotive cab, of sheet 
iron, of symmetrical design, 
and so curved off as to di- 
minish the atmospheric re- 
sistance as far as possible. 
The interior is finished in 
hard wood. Two sliding 
doors are placed at each side 
of the cab, and the windows 
are so arranged as to permit 
of an unobstructed view in 
all directions. There is am- 
ple space in the cab for the 
motor man’s movements, and 
it affords him considerably 
better protection than that 
usually vouchsafed the . 
steam locomotive engineer. 
The position of the head- 
lights is shown in perspec- 
tive view. 

The air for the brake is 
supplied by a special elec- 
trical air compressor, which 
also operates the whistles. 
This air pump has an oscil- 
lating cylinder of 6 in. in 
diameter, with a 6-in. . se 4 
stroke, supplying 6,000 cub. eo 
in. of air per minute at 70 
lbs. pressure. The motor is 
similar to the N. W. P. 24in 
general appearance, but is wound for a higher speed. The 
normal speed of the armature shaft is 675 revolutions, and of 
the crank shaft of the pump 110 revolutions. The dimensions 
of the air compressor are: Length, 41 in. ; width, 16} in. ; 
height, 25 in. The pump motor is controlled by a special 
rheostat. This, by an intermediary device, is automatically 
regulated by the air pressure. This locomotive has been de- 
signed for a normal speed exceeding 30 miles per hour. 

The evolution of the use of the electric locomotive will 
probably follow along the lines dictated by expediency and 
favoring conditions. ‘ 


» 
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VERTICAL CUTTING-OFF SAW. 








Tus machine, which is built by J. A. Fay & Company, of 
Cincinnati, O., is designed for special kinds of work required 
in car building. It is built on a heavy column having a broad 
sole plate securing a large floor support. The face of the col- 
umn is planned to receive the saw carriage and arbor which is 
gibbed to it, and actuated up and down by a screw of coarse 
pitch driven by gearing at the bottom. By pressing the foot 








upon the treadle, which is shown at the front of the machine, 
the clutch is thrown into action, which drives a screw running 
in a nut on the saw carriage raising or lowering the same as 
the right or left-hand side of the clutch is brought into action. 
The saw arbor is driven from the counter-shaft at the base and 
is belted with a belt running over the idle belt shown at the 
top of the column in such a way that the tersion of the belt is 
the same at whatever point on the column the carriage may be 
placed. The position of the counter-shaft is such that the 
belting may be in any direction. The table for the material to 
rest upon is independent of the main structure of the machine. 
It is gibbed to the sole plate, and has an adjustment to and 
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VERTICAL CUTTING-OFF SAW. 


from the column by means of a handwheel and screw. The 
top has a radial adjustment for angle sawing and gaining 
purposes. 


»s 





STEAM HEATING ON THE EASTERN RAILWAY 
OF FRANCE. 





For a number of years past the Eastern Railway of France 
has been making experiments with a system of heating for 
their passenger cars which bears the stamp of considerable 
novelty and at the same time does not appeal very strongly 
to American instincts and American practice. ‘The funda- 
mental idea of the system is that of the use of steam, taken 
from the locomotive for the purpose of obtaining the desired 
temperature, and mingling it at the same time with a quantity 
of air under pressure taken from some independent source of 
supply. When the work was undertaken this supply of com- 
pressed air was derived from the main reservoir of the air- 
brake, but it was soon found that the single pump used for 
the brake had an insufficient capacity to supply the needs of 
both the system of heating and the brakes ; therefore a second 
and independent pump was put upon the engine for the pur- 
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pose of supplying the compressed air for heating. The idea 
seems to be that air will maintain a uniform pressure in the 
pipes throughout the whole length of the train, and that when 
the train is cold the time required for the steam to reach the 
last car is very much less when it is mingled with compressed 
air than when steam is admitted alone. This time has been 
cut down on certain tests from 95 minutes to about 25 minutes. 
There are automatic arrangements for removing the drip and 
the condensation of the steam automatically, and at the same 
time allowing the excess of air to escape so that there is a con- 
tinual inflow from the front end. The arrangement of piping 
in the cars is very similar to ours, with the exception that it 
is more complicated and more troublesome to manage, as, in- 
stead of the single cock which is used for controlling the tem- 
perature of our American cars, there are three, which are to be 
























uponacompany who, in this country, should cut off all supply 
of heat on its passenger trains when the temperature of the 
outside air was up to 59°. Therefore the system of heating 
merely means that people are not to be allowed to freeze to 
death. This explains the reason why the admission of air into 
the pipes is necessary. They must have a circulation, and the 
amount of steam admitted for actually heating the cars is so 
slight, and the temperature of the latter is so low, that circu- 
lation with steam alone would give them a great deal of trouble 


by condensed water freezing in loops and pockets ; but with 
the admission of compressed air there is a continual flow 
through the pipes and this freezing is avoided. At the same 
time, the system as a method of heating would be considered 
a most decided failure were the French practices to be intro- 
duced into this country. 
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opened successively, according to the temperature of the ex- 
ternal air. The piping in the car is arranged with three loops, 
and these are buried in the floor and covered with a plate, and 
this plate is what is er to warm and heat the car ; but 
in reality it would seem, from a description which was recent] 
published in the Reowe Generale de Chemins de fer, that it 
merely acts as a foot-warmer, and can have but comparatively 
little influence upon the temperature of the air in the car; but 
of this there is no report and we have no data. 

Our opinion regarding temperature of the car is derived 
from the table giving instructions to train men. It will be 
reinembered that we have just said that there are three cocks 
to be opened for each car in order to admit the full heating 
capacity of the system. The instructions, then, as given to 
the employes for this purpose, are, that if the temperature is 

23° Fahr. or less, all three cocks are to be opened. 

If it is between 23° and 41°, two cocks are to be opened. 

Between 41° and 50°, one cock is to be opened. 

Between 50° and 59°, one cock is to be opened at intervals, 

Above 59° the heat is to be cut off entirely. 

We can imagine the complaints that would be ‘showered 
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MACK’S BOILER CIRCULATOR. 





WE illustrate a new device of boiler circulator, which has 
recently been brought out by Mr. W. B. Mack, of 92 White 
Street,.East Boston, Mass., for the purpose of facilitating the 
circulation in the water leg of locomotive boilers, a working 
model of which was on exhibition at the recent Master Me- 
chanics Convention at Lakewood. The device shown isa repro- 
duction of a working drawing taken from one of the boilers 
now in use on the Boston & Albany Railroad. An examina- 
tion of the ye Sona show that it consists essentially of 
a pipe led along the bottom of the shell of the boiler, turning 
with the throat-sheet and passing down the front water leg to 
the mud ring, spreading out from the top to the side sheet. 
After passing over the curve of the throat-sheet, it practically 
divides the water leg into two equal parts, with a sheet of 
4-in. metal held in position by angle plates riveted to the throat 
itself. At the bottom this plate has three openings, one in the 
center 3$in. wide and 3} high, and one on either side 7 in. and 





8in. wide. 
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The action of the device is as follows : When fire is burning 
in the fire-box the water next the throat and side sheets is 
heated and rises ; the cold water at the forward end of the 
shell then flows back through the passage at the bottom, down 
the face of the throat sheet, and out through the three holes 
at the bottom of the sheet just described, thus delivering a 
constant current of comparatively cold water into each of the 
side water legs, and also into the center of the front water leg, 
thus establishing a perfect circulation. , 

The general - at mrt of the device are clearly given on 
the engravings. In the model which was exhibited at Lake- 
wood it was shown that the rapidity of the circulation was 
increased with the draft of steam taken from the boiler. 
Thus, when the boiler was standing still, with no emission of 
steam whatever, the circulation through the pipe, which was 
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tween Picton and Mittagong, on the Southern line, and the 
maximum performance . aioe the trial consisted in geen | a. 
train weighing 156 tons (in addition to the weight of the engine 

and tender) up a long grade of 1 in 40 atas of 194 miles 
an hour. A trial of one of the English -engines was made on 
the Sutherland bank, Illawarra line, where a train weighing 


225 tons (in addition to the weight of the engine and tender) 


was hauled upa grade of 1 in 42 ata speed of 20 miles an hour. 

a of these engines over the southern lines was 
165 tons, and the speed attained daily on the 1 in 40 grade 224 
miles an hour, and on the 1 in 80 grade the speed fell to 184 
miles an hour. The commissioners were also making an enor- 
mous improvement in the safety of working heavy goods trains 
by fitting them with the new Westinghouse automatic quick- 
acting freight brake.’’ 


FLUSH TRANSFER-TABLE, BUILT BY EDWARD C. WHITE. 


visible by means of a glass, was very sluggish ; but the mo- 
ment a valve was opened allowing the escape of steam, whether 
it was a blower in the stack or through the safety-valves, the 
rapidity of the circulation increased very markedly, until it 
was so rapid that the eye could merely see that the watcr was 
rushing through the glass with great velocity. It is said on 
the Boston & Albany road, where this device has been in use 
for some time, that it is giving satisfaction. 
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ENGLISH AND AMERICAN LOCOMOTIVES ON 
THE NEW SOUTH WALES RAILWAYS. 








Tue following extract from an address delivered at the re- 
cent annual meeting, by Professor Warren, the retiring Presi- 
dent of the Royal Society of New South Wales, the leading 
scientific association in Australasia, has been sent to us by a 
correspondent in that far-off country. We know nothing of 
the circumstances under which the trials of locomotives were 
made, excepting what is stated in the following quotation. 

In reference to the rolling stock of the New South Wales 
lines, Professor Warren asserted, ‘‘ that during the last year a 
number of engines had been introduced of exceptional power 
for passenger and freight service, the object aimed at being the 
economical working of the traffic over the heavy grades and 
sharp curves, which were characteristic of our railway system. 
Formerly two engines were employed for passenger trains, 
whereas ‘now one engine not only did tlie work better, but 
effected a very large saving in working expenses. Twelve of 
these engines were made by the Baldwin Engine Company, 
America, and 50 by Messrs. Beyer & Peacock, of Manchester, 
England. One of the engines made by the American firm was 
carefully tested on the steep grades of 1 in 40 and 1 in 30 be- 





FLUSH TRANSFER-TABLE. 





WE illustrate a flush transfer-table, which has been put 
upon the market by Edward C. White, of 556 West Thirty- 
fourth Street, New York. The table is intended to be oper- 
ated either by an electric motor, as shown on the engraving, 
or by hand power. As far as we know, it is the only abso- 
lutely flush turn-table which has as yet been designed. The 
rails for the transfer-table are exactly on the same level with 
the rails inthe running tracks. The framing of the table is of 
iron channel bars with boxes for carrying the wheels, as shown 
on the engraving. This, of course, necessarily raises the rail 
of the table above the rails of the track, and the approach to 
these is by means of an inclined plane carried on the table and 
projecting out beyond its limits over the standing tracks. 
These strips are of iron 2 ft. 7 in. long, and are beveled down 
so as to give a gradual rise from the incoming rail to the table 
rail. When the table is in motion these inclines spring up and 
clear the rails by about a quarter of an inch, but when the 
table is stopped and a car is started to be run upon it, as soon 
as the wheels strike these inclines they are sprung down and 
rest against the rail. Their length is sufficient, so that the 
limit of the resilients of the metal is not exceeded by the dis- 
tance which they are obliged to deflect, hence they always 
maintain their proper height. The table is intended for street- 
car purposes, and none have as yet been built for the heavier 
cars of steam roads. The table is so thoroughly cross-braced 
that there is no danger of its being thrown out of line or out 
of square. The table’s length over the inclines at each end is 
27 ft. 10 in., while the total length of the table proper is 22 ft. 
6 in., which is an ample length for the ordinary electric or 
cable cars that are now used. 
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Catechism of the Locomotive. 


(REVISED EDITION, 
+ HIS BOOK is intended for a large class of readers, among whom are all kinds of railroad officers and 





employees, consisting of locomotive engineers, firemen, and the many different kinds of mechanics 

employed in railroad shops and in the construction of locomotives and other railroad machinery and 

material. Besides these, there are many amateur engineers, students, and persons interested directly 
or indirectly in railroads, and a not inconsiderable class who are always seeking information on all 
subjects whatsoever. It is evident, therefore, that the only way to adapt a book of this kind to all the 
classes for whom it is intended, was to make it so plain that the “ way-faring man” would have no 
difficulty in comprehending it. It has therefore been written in as simple and plain language as the 
writer could command, and the subjects presented are explained with the least possible employment 
of either scientific or practical technicalities. 


Price $3.50. M. N. FORNEY, 47 Cedar St., New York. 
A SALAMANDER 


is a batracbian reptile or lizard that is credited with being able to stand intense heat 
by reason of its hard, tough, and almost indestructible skin. You will therefore appre- 


““’ Lucas Salamander Black 


is so named, as it is specially prepared to withstand direct and indirect heat, hot oils, 


steam and fire. It is unequaled for preserving CYLINDERS, STEAM CHESTS, 
BOILER FRONTS, SMOKE STACKS. CHIMNEYS, ETC. 


JOHN LUCAS & CO., Sole Makers. 


PHILADELPHIA. NEW YORK. CHICACO. 
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PENNSYLVANIA RAILROAD EXHIBIT AT THE 
WORLD’S FAIR. 





A ComPLEeTE ILLUSTRATION OF THE PROGRESS OF AMERICAN 
RAILROADS. —STRIKING CONTRASTS BETWEEN THE PAsT AND 
PRESENT. 





Tue World’s Fair visitor who finds his way into that vast 
enclosure by the Sixty-fourth Street entrance will come almost 
immediately upon a building as architecturally attractive as 
any of the minor structures in all the great White City by the 
lake ; a building classical in detail as well as in general con- 
ception, standing in the midst of a plateau of greensward with 
walls the tint of old ivory, and garnished with flags that re- 
flect the brighter hues of the rainbow. While it is an annex, 
so to speak, of the great red and green and gold Transporta- 
tion Building across the way, it is an annex complete in itself, 
and within and without exhibits in an exhaustive manner 
never before attempted, much less accomplished, the begin- 
ning, progress, and development of railroading in the United 
States as exemplified by the Standard Railroad of America. 
It is, in fact, the Pennsylvania Railroad Company’s own edi- 
fice, and it presents an interesting and scholarly showing of 
that corporation’s history from the first inception of one of its 
component parts in 1815, when the first charter was granted 
to a railroad company in America to construct a road from 
Trenton to New Brunswick, N. J., to the present time, when 
it controls nearly 10,000 miles of road penetrating 18 States, 
and with termini in New York Harbor, at the National Capi- 
tal, in three great cities of the Ohio Valley, and at five of the 
great lake ports. 

While the building’s main fagade is perhaps the more beauti- 
ful of the two 140-ft. sides of the structure, the rear view will 
doubtless prove the more attractive to the student of railroad 
progress, in that it presents, with its attendant features, an 
excellent reproduction of a model Pennsylvania Railroad 
station of the present day, with signal tower, tracks, ballast, 
switches, frogs, overhead foot-bridge, fences, and gates. The 
tracks in themselves are as indicative as anything else of the 
marked development in this branch of mechanics in the last 
60 years, the exhibit showing, in juxtaposition with as fine a 
specimen of the standard Pennsylvania rail of 1892 as has ever 
been rolled, pieces of the Camden & Amboy rail of 1831, of 
the rail used on the old Portage Road over the Alleghenies, 
and of the very crude wood and iron rail with which the Madi- 
son & Indianapolis Road was originally laid. Some idea of 
the contrast may be had when it is stated that whereas the 
Camden & Amboy rail weighed only 35 lbs. to the yards the 
standard rail of to-day, of which the examples shown are 100 
ft. in length, weigh 100 lbs. to the yard, being nearly three 
times as heavy. 

Upon the tracks is another contrast even more marked. 
Probably the most conspicuous, and certainly the most inter- 
esting, object in the display is the original John Bull train, 
where here rests after its 1,000-mile journey across the Conti- 
nent from New York. The old engine itself—the oldest in 
America—which was constructed by George Stephenson, in 
England, and re to this country in 1831 for use on the 
Amboy Division of the Pennsylvania Railroad, stands there 
to-day precisely as it was in 1836, after having had added to 
it such improvements as were then suggested to the minds of 
the American engineers. Its weight, with its somewhat cum- 
bersome tender, is only 32,100 lbs., as against 100 tons, the 
weight of the ordinary standard passenger locomotive of to- 
day, and beside the modern machine, of course, it looks very 
much like a toy. The passenger coaches, glistening with a 
fresh coat of green paint, are so low that a tall man cannct 
stand upright within them ; their brakes are worked by means 
of ‘handles similar to those on the horse-cars of the present 
time, and the only method of lighting them is by a tallow dip 
in each end of each car. As example of the magnitude to 
which the railroad cars of to-day have at‘tained, no better 








choice could have been made than the selection for exhibit, 
side by side with this tiny passenger train, of the two tremen- 
dous vehicles on which the mammoth Krupp guns were whirled 
from Baltimore to the Exposition ; the manner in which the 
guns were carried being shown by means of full-size models, 
made of staff, of the standard 16-in. and 10-in. guns, such as 
are now used by the United States War Department. 

This policy of contrast, which is so apparent without the 
building, is carried throughout the entire display, and the in- 
terior, with its relief maps, charts, models, lay figures, photo- 
graphs, and relics, gives a better idea of the wonderful growth 
of the greatest railroad system of the country than could pos- 
sibly be had in any other way. The walls of the great marble- 
floored hall, into which the visitor may enter from either the 
front or the rear, are lined with handsome mahogany show- 
cases, while the columns, so arranged as to form a colonnade 
on each side, are surrounded by folding frames for the display 
of thousands of exhibits that could be shown to advantage in 
no other way. 

In arranging the display, the smallest details have not been 
neglected, and as an indication of the thoroughness with which 
these little matters have been looked after, the labelling of the 
objects with a descriptive label in five languages is especially 
noteworthy. 

In the centre of the building, under the dome, upon a plat- 
form shaped like a Greek cross, are three relief maps that are 
certain to attract no little notice. They illustrate the changes 
in the methods of crossing the Alleghenies from the year 1832 
to the present time, and have been prepared with such great 
care as to have won words of high commendation from scien- 
tists, whose attention has been called to them. One of these 
in particular, the largest of the three, which is 12 ft. long by 
4 ft. wide, and which shows the old portage and the new port- 
age roads, together with the present line of the Pennsylvania 
Railroad, including the Horseshoe Curve, Allegrippus, and 
the district of the Johnstown flood, is especially valuable as 
being the first and only relief map ever made of that section. 
The original map, from which the basis of the present work 
was obtained, was one which belonged to the late J. N. 
DuBarry, Vice-President of the Company. It was in lead- 
pencil, never having been filled in in ink, and was traced, so 
the .egend runs, by President J. Edgar Thomson himself. 
The other two relief maps, or models which form two arms of 
the cross, show the Horseshoe Curve and Plane No. 1, with 
canal-boat, cars, and locomotives. 

The rest of the floor space between the colonnades is dotted 
with pedestals and platforms upon which are models relating 
particularly to the developed system of transportation of to- 
day. On one side, for instance, is a beautiful reproduction in 
miniature of the double-decked ferry-boat Washington, one of 
the fleet plying between Jersey City and New York. In 
every particular the model maker has closely followed the 
original, and has succeeded in turning out a piece of work as 
nearly perfect in every detail as it is possible to imagine. On 
gala days it is proposed to decorate this little vessel with bunt- 
ing, and arrangements have been made to light the interior 
with electric lights precisely as the boat from which it is 
copied is lighted. The method of handling freight cars in 
New York Harbor is shown here in the same way by means 
of models of a tug-boat and float. Toward the other end of 
the building are lay figures in uniform of the several classes 
of employés of the Company. 

‘An object of considerable interest to many is a perspective 
map, 33 ft. long, showing the position of each train in motion 
on the Pennsylvania system at six o’clock on the morning of 
Columbian Day, October 21, 1892. 

With regard to the arrangement of the exhibits in the cases, 
and the swinging frames, considerable care has been exercised 
to carry out the fundamental ideas of grouping and contrast. 
One corner has, therefore, been given up to those features 
which have especially to do with motive power, another is 
devoted to engineering and maintenance of way, a third relates 
mai to the relief department of the Company, and in 
the remaining quarter of the spacious room are general relics. 

A feature of much interest to the visitor is the Bureau of 
Information, which will be maintained in the building. Ex- 
perienced employés will be placed in charge, who will not 
only answer questions concerning the exhibits, but will give 
information relative to train schedules in current use, and other 
matters of interest to the traveler. 

Complete as this exhibit of the Pennsylvania Railroad Com- 
pany would seem, it is lacking in one or two essentials ; but 
this lack is made up, the visitor will find, when the General 
Transportation Building comes in for inspection. There the 
Company has deemed best to exhibit its finished products of 
1892, in the shape of cars, turned out at its own Altoona shops, 
and accordingly shows three specimens of most excellent work- 











